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NATURE  S  LACFWORK  ATOP  GRJWD  COULEE  DAM 


The  Budget 


FISCAL  YEAR  1942 


The  President's  Budget,  as  submitted  to  the  Congress,  proposes  appropriations  totaling  $64,034,600  for  the  Bureau 
of  Reclamation  for  the  1942  fiscal  year,  which  includes  the  period  from  July  1, 1941,  to  June  30, 1942.  A  summary  of  the 
Budget  proposals  follows: 


Estimates  of  Appropriation 

FISCAL  YEAR  1942 
General  Public  Works  Program 


Amounts 
in 

Reclamation  fund:  budget 

Gila  project,  Arizona $500,000 

Colorado-Big  Thompson  project,  Colorado 3,000,000 


Uncompahgre  project,  Colorado .... 
Boise,  Arrow  Rock  project,  Idaho .  . 

Boise-Payette  project,  Idaho 

Minidoka  project,  Idaho 

Sun  River  project,  Montana 

Carlsbad  project,  New  Mexico 

Tucumcari  project,  New  Mexico .... 

Deschutes  project,  Oregon 

Owyhee  project,  Oregon 

Klamath  project,  Oregon-California. 
Ogden  River  project,  Utah 


80,000 

750,000 

500,000 

50,000 

50,000 

50,000 

450,000 

400,000 

100,000 

200,000 

60,000 

Provo  River  project,  Utah 1,250,000 


Yakima  Roza  project,  Washington . 
Kendrick  project,  Wyoming.  . . . 
Shoshone  project,  Wyoming: 

Heart  Mountain  Division .  . 

Power  Division 

Will  wood  Division 

General  investigations 

Administrative  expenses 


300,000 
65,000 

150,000 
300,000 
15,000 
500,000 
725,000 


Total,  reclamation  fund 9,495,000 


Advances  to  Colorado  River  dam  fund: 

Boulder  Canyon  project 5,000,000 

All-American  Canal 2,000,000 


Total,  advance  to  Colorado  River  dam  fund 7,000,000 


General  fund,  construction: 

Parker  Dam  power,  Arizona-California 6,000,000 

Central  Valley  project,  California 25,000,000 

San  Luis  Valley  project,  Colorado 110,000 


Amounts 
in 

General  fund,  construction — Continued.  budget 

Grand  Coulee  Dam  project,  Washington $8,000,000 

Administrative  expenses 695,000 

Total,  general  fund,  construction 39,805,000 

Water  conservation  and  utility  projects 3,500,000 

Fort  Peck  project,  Montana 500,000 

Valley  gravity  canal  and  storage  project,  Texas 2,500,000 

Grand  total,  general  public  works  program 62,800,000 


Operation  and  Maintenance  Program 

Reclamation  fund : 

District  of  Columbia,  salaries  and  expenses $142,000 

Yuma  project,  Arizona 67,000 

Boise  project,  Idaho 70,000 

Minidoka  project,  Idaho 11,600 

Buffalo  Rapids  project,  Montana    25,000 

Rio  Grande  project,  New  Mexico 45,000 

Owyhee  project,  Oregon 141 ,000 

Klamath  project,  Oregon-California 68,000 

Yakima  project,  Washington 240,000 

Riverton  project,  Wyoming 50,000 

Shoshone  project,  Wyoming 15,000 

Secondary  projects 25,000 

Operation  and  maintenance  administration 35,000 


934,600 


General  fund: 

Colorado  River  front  work  and  levee  system . 
Colorado  River  development  fund 


50,000 
250,000 


Total,  operation  and  maintenance  program 1,234,600 

Grand  total  for  Bureau  of  Reclamation 64,034,600 


In  addition  to  the  amounts  stated  above,  the  Budget  proposes  the  appropriation  of  $1,414,400  from  power  revenues 
for  the  operation  of  power  plants,  and  the  expenditure  of  $979,325  from  funds  advanced  by  project  organizations  for 
operation  and  maintenance  of  irrigation  systems. 


INDEX 
THE  RECLAMATION  ERA.     VOLUME  XXXI 

For  the  year  1941 


Page  number  for  separate  issues 


No.  Month  Pages 

1.  January ' 1-28 

2.  February 29-52 

3.  March 53-92 

4.  April 93-132 

5.  May 133-164 

6.  June--.  -  165-188 


No.  Month  P«ce» 

7.  July 189-208 

8.  August 209-232 

9.  September 233-256 

10.  October 257-280 

11.  November - 281-304 

12.  December--  305-328 


Page 

Absorptive  form  lining,  use  of  at  Friant  Dam,-       309 
Administration  building  (new),  Tucumcari  cele- 
brates completion  of 83 

Agency  Valley  Dam  area,  landscaping 78 

Albortson,  C.  L.,  Reclamation  of  subhumid  area 

in  southwestern  Oklahoma,  Altus  project 165 

Alcova    Reservoir   shore   line    drive,    Kcndrick 

project,  completion  of — -       123 

Alkali    Creek   inclined   drop,    C.    C.    C.    recon- 
structs           11 

Ail-American  Canal  gives  the  answers -  -       270 

Ail-American  Canal  in  full  action 288 

All-American  Canal  project,  ancient  beach  line 
provides  concrete  aggregates  for  the  Coaehella 

Canal 110 

All-American  Canal  rights-of-way 253 

All-American  Canal  structures,  engineers  visit--       158 

Alpine-Draper  tunnel,  excavation  of 179 

Altus,  municipal  water  supply  for 167 

Altus  project  found  feasible  — 122 

Altus  project,  reclamation  of  subhumid  area  in 

southwestern  Oklahoma 165 

American   Association  of  Engineers  issues  new 

phamphlets,  review  of 

American    Society    of    Agricultural    Engineers 

gold  medal  awards 204 

A 1 1  nient  beach  line  provides  concrete  aggregates 

for  the  Coachella  Ca«al ---       110 

Angostura  project  approved —       159 

Annual  Report  of  the  Secretary  of  the  Interior 

for  the  fiscal  year  1940— excerpts  from...    February, 

2d  cover  page 
Appropriation  Act  for  Interior  Department  for 

1942 August,  2d  cover  page 

Archibald,   M.    W.,   Processing  concrete  aggre- 
gates in  Conchas  Canal 141 

Articles  on  irrigation  and  related  subjects 13, 

158,  201,  279,  304 

442066—42 


Page 
Ball,   D.   E.,  Portion  of  Tieton  main  canal  on 

rock  fill  replaced  by  elevated  concrete  flume 

section — 87 

Barrett,    J.    M.,    WPA   constructs   Tucumcari 

buildings 292 

Bashore,    Harry    W.,    A   multiple-purpose   pro- 
gram to  meet  defense  needs 248 

Beam,  C.   C.,   Dcschutes  project,  C.  C.  C.  en- 

rollees  operate  construction  equipment 90 

Beckman,    Roy   C.,   Salt   River  project   winter 

garden 229 

Belt  conveyor,  the  world's  longest- 26& 

Benjamin,  C.  E.,  Coulee  Dam,  the  little  town 

at  the  big  dam 60 

Blonk,   Hubert   C.,    World's   largest    hydrogen- 

erator  guarded  against  fire —       324 

Boden,   O.    G.,   and    Max    R.   Johnson,  Contra 

Costa  Canal  pumping  plant 182 

Boise  project,  Payette  division,  land  opening-    143,  228 

Boulder  City  administration 198 

Boulder  City  is  a  growing  community 72 

Boulder  City  library,  the -  -  -         27 

"Boulder    Dam    National    Recreational    Area," 

revised  folder  issued  by  Park  Service 138 

Boulder  Dam  power,  new  regulations  for 178 

Boulder  Dam,  story  of  to  be  released  soon —  216 

Boulder  visitors  during  April  1941 181 

Bowman,    Lloyd    E.,    Completion    of    Caaper- 

Thermopolis  transmission  line —  109 

Boynton,  A.  G.,  The  Boulder  City  library 27 

Brenner,    W.    W.,    Storm    drainage   structures, 

Gila  Gravity  Main  Canal 35 

Budget  (Reclamation),  fiscal  year  1942 

January,  2d  cover  page 

Buford-Trenton  project  progress 154 

Bullshead  Dam  project  feasible -       185 


Calland,     R.     S.,     Controlling    Central    Valley 
floods 

Casper-Thermopolis  transmission  line,   comple- 
tion of 

Cement  for  Grand  Coulee  Dam 

Central  Valley  project,  all  sections  of  country 
benefit  by  building 

Central  Valley  benefits  widespread 

Central  Valley  floods,  controlling  the 

Central  Valley  organization 

Cent  ral  Valley  project — broadcast 

Central  Valley  project,  C.  C.  C.  clearing  opera- 
tions in  Shasta  Reservoir 

Central   Valley  project,   concrete  materials   for 
Friant  Dam 

Central  Valley  project,  concrete  placement  at 
Friant  Dam 

Central    Valley    project,    Contra    Costa    Canal 
pumping  plant 

Central  Valley  project,  engineering  innovations 
at  Friant  Dam --- 

Central  Valley  project,  gold  recovered.- 

Central  Valley  project,  new  Shasta  Dam  con- 
tracts  

Central  Valley  project,  safety  program  at  Shasta 
Dam. 

Central  Valley  project,  Shasta  Dam  concrete 
operations 

Central  Valley  project,  Shasta  Dam  cooling 
system 

Central  Valley  project,  the  World's  longest  belt 
conveyor 

Central  Valley  project,  thirty-mile  railroad  re- 
location at  Shasta  Dam 

Civilian  Conservation  Corps  clearing  operations 
in  Shasta  Reservoir — 

Civilian  Conservation  Corps  enrollees  operate 
construction  equipment  on  Deschutes  project . 

Civilian  Conservation  Corps  equipment  on 
Reclamation  projects,  operation  and  mainte- 
nance of — its  relation  to  national  defense 

Civilian  Conservation  Corps  goes  to  war  on 
rodents 

Civilian  Conservation  Corps  reconstruction  of 
pipe  lines,  Sunnyside  division,  Yakima  proj- 
ect  

Civilian  Conservation  Corps  reconstructs  Alkali 
Creek  inclined  drop,  Shoshone  project.. 

Clevenger,  Leona,  Mrs.,  History  of  the  Grand 
Coulee  Dam  Regional  Library  Association.. 

Coachella   Canal,   ancient   beach   line   provides 

concrete  aggregates  for  the 

Colorado-Big  Thompson  project  attracts  visi- 
tors  

Colorado-Big  Thompson  project,  construction 
progress  on  Continental  Divide  tunnel 


294 

109 
276 

320 
185 
294 
269 
244 

144 

66 

146 

182 

309 
247 

59 
230 
116 
160 
268 

53 
144 

90 

118 
197 

108 
11 

205 

110 
93 

217 


Colorado-Big    Thompson    project,    Continental 

Divide  tunnel  survey 

Colorado-Big  Thompson  project,  investigations, 
design,  and  starting  of  construction,  Conti- 
nental Divide  tunnel 

Colorado-Big    Thompson    project,    power    line 

easements  on 

Colorado-Big  Thompson  project,  Shadow  Moun- 
tain camp 

Colorado-Big   Thompson   project,    transmission 

line  construction 

Colorado-Big  Thompson  project,  vertical  con- 
trol surveys 

Colorado  River  of  Texas,  Marshall  Ford  em- 
bankments nearly  complete 

Colorado  River  power,  utilization  of._ 
Colorado    River   project,    Marshall   Ford    Dam 

supervision --,-. 

Colorado     River    project,     storage     begins     in 

Marshall  Ford  Reservoir 

Columbia   Basin,   cooling   Grand   Coulee   Dam 

concrete 

Columbia  Basin  districts,  first  irrigation  blocks 

selected  in  three 

Columbia    Basin    project,    cement    for    Grand 

Coulee  Dam 

Columbia    Basin    project,    concrete   for    Grand 

Coulee  Dam 

Columbia  Basin  project,  Coulee  Dam,  the  little 

town  at  the  big  dam 

Columbia  Basin  project,  defrosters  necessary  to 

combat  ice  at  Grand  Coulee  Dam 

Columbia  Basin  project,  description  and  opera- 
tion of  Government  camp  at  Grand  Coulee 

Dam 

Columbia  Basin  project,  15-  by  29.65-foot  pen- 
stock coaster  gates  for  Grand  Coulee  Dam__ 
Columbia  Basin  project,  Grand  Coulee  Dam, 

additional  power  equipment 

Columbia   Basin  project,   Grand   Coulee   Dam, 

big,  strong,  and  straight 

Columbia   Basin  project,    Grand   Coulee   Dam 

generates  first  power 

Columbia  Basin  project,  Grand  Coulee  Dam's 

first  hydrodynamo  fire-protected 

Columbia  Basin  project,  Grand  Coulee  power- 
house goes  to  work --. 

Columbia  Basin  project,   Grand  Coulee  safety 

record 

Columbia  Basin  project,   Grand   Coulee  trains 

riveters 

Columbia   Basin   project,   land   purchasers   be- 
ware   

Columbia  Basin  project,  migratory  fish  control. 
Columbia  Basin  project,  sand  and  gravel  pro- 
duction for  the  Grand  Coulee  Dam 

Columbia   Basin  project,   Secretary   and   Mrs. 
Ickes  inspect  Coulee  Dam 


Page 
14 

62 

177 
95 
43 

151 

298 

8 

109 

37 

285 

251 

276 

57 

60 

7 

209 
38 
181 
239 
100 
324 
133 
127 
117 

6 
1 

102 
273 


Page 

Columbia  Basin  project,  special  duties  of  con- 
crete production  department,  Grand  Coulee 

Dam 169 

Colombia  River  channel,  widening  by  contract. .  7 

Columbia  River  Reservoir  clearing  project 24 

Conchas  Canal,  processing  aggregates  in 141 

Concrete  aggregates,  ancient  beach  line  provides 

for  the  Coachella  Canal 110 

Concrete  aggregates  in  Conchas  Canal,  process- 
ing   141 

Concrete  core  drilling  on  the  Roza  division  of 

the  Yakiina  project. 104 

Concrete  Manual  in  third  edition 71 

Concrete  materials  for  Friant  Dam 66 

Concrete  placement  at  Friant  Dam 146 

Concrete  production  department,  Grand  Coulee 

Dam,  special  duties  of 169 

Concreting — Parker  Dam  power  project 191 

Conservation  of  natural  resources  as  applied  to 

Central  Valley  project — radio  broadcast 244 

Conservation,  soil  and  moisture 103 

"Conservation,  The  Resources  We  Guard,"  new 
publication  issued  by  the  Department  of  the 

Interior 42 

Conservation,  water,  stabilizing  western  econ- 
omy by 258 

Continental  Divide  Tunnel,  construction  prog- 
ress on 217 

Continental  Divide  Tunnel,  investigations,  de- 
sign, and  starting  of  construction 62 

Continental  Divide  Tunnel  survey 14 

Contra  Costa  Canal  pumping  plant 182 

Contractors,  information  service  established  for 

prospective ' 206 

Contractors,  notes  for 26,  52, 

80,  131,  163,  187,  206,  222,  256,  280,  303,  328 

Cotton,  the  irrigation  of 266 

Coulee  Dam,  the  little  town  at  the  big  dam 60 

Crecelius,  Samuel  F.,  retires 69 

Crop  and  livestock  a  natural  combination  on 

northwestern  irrigation  projects 242 

Crop  standardization,  Montana  plan  of 139 

Cross    Cut    hydroelectric    station,    Salt    River 

project,  additional  power  installation 230 


Davis,  Arthur  Powell,  honored  in  name  of  dam.  229 

Davis  Dam  named  after  Arthur  Powell  Davis.  229 

Deer  Creek  Dam  complete 251 

Defense  demands  step  up  Reclamation  power. .  98 

Defense,  more  power  for _ 326 

Defrosters  at  Grand  Coulee  necessary  to  com- 
bat ice - 7 

Dempsey,  John  J.,  Western  development... 283 

Deno,  Sheldon  Oliver,  first  selectee  from  the 

Washington  office 113 


Desohutes  Basin  (Oregon),  unusual  geology  in 
the 

Deschutes  project  C.   C.   C.  enrollees  operate 

construction  equipment 

Deschutes  project,  extension  of  canal 

Deschutes  project,  power  replacement  on  the 

Dike,  Oscar  D.,  Cement  for  Grand  Coulee  Dam_ 
Dike,   Oscar   D.,    Concrete  for   Grand   Coulee 

Dam 

Dike,  Oscar  D.,  Special  duties  of  concrete  pro- 
duction department,  Grand  Coulee  Dam 

Drought,  don't  forget  the 

Duchesne  Tunnel,  drilling  the 


E 


Kducattonal  weed-control  program  in  Oregon 

Ehrman,  K.  S.,  Deschutes  power  replacement.  . 
Ehrman,  Kent  S.,  Unusual  geology  in  the 

Deschutes  Basin 

KIrphant  Butte  transmission  lines,  work  starts 

on 

Ely,  Sims,  retires 


128 

90 

79 

302 

27(i 

57 

169 
281 
291 


199 
302 

128 

150 

160 


Farm  and  home  opportunities  .   26,  130,  162 

Fiock,  L.  R.,  Power  weed  burner  developed  for 

Rio  Grande  project ...  226 

Fly  Field  airport ...  171 

Fopeano,   L.   C.,  The  story  of  Reclamation  in 

the  Museum  of  Science  and  Industry,  Chicago.  74 
Fortas,  Abe,  Relationship  of  power  to  reclama- 
tion  305 

Foster,  Leo  J.,   Ail-American  Canal  gives  the 

answers 270 

Fremont-Madison  irrigation  district,   relief  to.  178 

Friant  Dam,  concrete  materials  for 66 

Friant  Dam,  concrete  placement  at 146 

Friant  Dam,  engineering  innovations  at 309 

Friant  Dam  progress 207 


General  Information,  A  Guide  to  Conservation 

Law  and  Practice —  42 

Gila  distribution  system,  construction  starts  on.       143 

Gila  gravity  main  canal,  storm  drainage  struc- 
tures  --  35 

Gila  project,  distribution  system  for  Yuma  Mesa 

division 178 

Gold  recovered — Central  Valley  project 247 

Golf  team  of  Denver  office  wins  league  champion- 
ship.   269 

Golz£,  Alfred  R.,  Operation  and  maintenance  of 
C.  C.  C.  equipment  on  Reclamation  proj- 
ects— its  relation  to  national  defense ..  118 

Golz*,  Alfred  R.,  promoted 19fi 


Page 

Grand    Coulee   Dam,    additional   power  equip- 
ment   181 

Grand  Coulee  Dam,  big,  strong,  and  straight.-  239 

Grand  Coulee  Dam,  cement  for 276 

Grand  Coulee  Dam,  concrete  for 57 

Grand  Coulee  Dam,  cooling  concrete 285 

Grand    Coulee    Dam,    defrosters    necessary    to 

combat  ice 7 

Grand  Coulee  Dam,  15-  by  29.65-foot  penstock 

coaster  gates  for 38 

Grand  Coulee  Dam  generates  first  power 100 

Grand  Coulee  Dam  Government  camp,  descrip- 
tion and  operation  of 209 

Grand  Coulee  Dam  Regional  Library  Associa- 
tion, history  of 205 

Grand  Coulee  Dam,  sand  and  gravel  production 

for  the 102 

Grand  Coulee  Dam,  Secretary  and  Mrs.  Ickes 

inspect 273 

Grand  Coulee  Dam,  special  duties  of  concrete 

production  department 169 

Grand  Coulee  Dam's  first  hydrodynamo  fire-pro- 
tected   324 

Grand  Coulee  hatchery  plant 205 

Grand  Coulee  powerhouse  goes  to  work 133 

Grand  Coulee  safety  record 127 

Grand  Coulee  trains  riveters 117 

Greer,  M.  J.,  Continental  Divide  tunnel  survey.  14 


H 


Harper,  S.  O.,  Reclamation  progress  in  Idaho.-       212 

Harris,  Karl,  The  irrigation  of  cotton 266 

Hasselquist,  Eva,  Articles  on  irrigation  and  re- 
lated subjects 13,  158 

Heatfield,    Tom    A.    Grand   Coulee   Dam,   big, 

strong,  and  straight 239 

Heaton,    Ross    L.,    Construction    progress    on 

Continental  Divide  Tunnel 217 

Henderson,  C.  A.,  Strawberry  clover,  a  valuable 

crop  on  the  Klamath  project —  86 
Higgs,  Loren  S.,  Vertical  control  surveys,  Colo- 
rado-Big Thompson  project 151 

High-school  classes  take  the  air,  boredom  takes 

a  holiday 244 

Homesite  leasing  at  Reclamation  reservoirs 230 

Honor  roll   of  employees  in  military  or  naval 

force 178,202,275,325 

Hours,  change  of  in  Interior  Department 185 

Huber,  Emerick,  Completion  of  Alcova  Reser- 
voir shore  line  drive,  Kendrick  project 123 

Huber,  Emerick,  Construction  of  Laramie  sub- 
station, Kendrick  project 146 

Humboldt  corn-fed  sheep 7 

Humboldt  project,  Nevada,  water  users  assume 

operation  and  maintenance 81 

Hydroelectric  and  steam  power 289 

Hydropower  and  irrigation 107 


"I  am  an  American  Day",  May  18 159 

Ickes,  Harold  L.,  and  Mrs.  Ickes  inspect  Coulee 

Dam '273 

Ickes,  Harold  L.,  Secretary,  Cheap  power  brings 

industry 263 

Ickes,  Harold  L.,  Secretary,  Testimonial  to  by 

staff  of  the  Department  of  the  Interior 

May,  2d  cover  page 
Ickes,  Harold  L.,  Secretary,  The  preservation  of 

our  natural  assets April,  2d  cover  page 

Idaho,  Reclamation  progress  in 212 

Indian  irrigation 322 

Information  service  established  for  prospective 

contractors 206 

Irrigation,  Indian 322 

Irrigation  of  cotton,  the 266 

Irrigation,  orchard 189 

Irrigation,  water  for July,  2d  cover  page 


Jackson   Hole  snow  surveys,   machine   on  skis 

used  in 296 

Jenkins,  Lawrence,  Educational  weed-control 

program  in  Oregon 199 

Jerman,  I.  Donald,  Pioneer  dam  replaced  in 

Utah 278 

Johnson,  Max  R.,  and  O.  G.  Boden,  Contra 

Costa  Canal  pumping  plant 182 


K 


Kay,  R.  C.,  C.  C.  C.  reconstructs  Alkali  Creek 
inclined  drop 11 

Kendrick  project,  completion  of  Alcova  Reser- 
voir shore  line  drive 123 

Kendrick  project,  construction  of  Laramie  sub- 
station    146 

Ketchum,  C.  C.,  Silt  canal  lining  saves  irrigation 

water 114 

Klamath  Junior  Livestock  Show,  $10,000 
garnered  by  95  boys  and  girls 312 

Klamath  project,  construction  of  Modoc  unit-.  157 
Klamath  project,  strawberry  clover,  a  valauble 

crop  on 86 

Klingensmith,  C.  E.,  Roza  diversion  dam 135 

Koppen,  Edward  Charles  dies  November  25, 

1940 __  13 


Lake  Mead  spills 195 

Land,  first  irrigation  blocks  of  selected  in  three 

Columbia  Basin  districts 251 

Land  opening  on  Payette  division  of  Boise 

project 143 

Land  purchasers  on  Columbia  Basin  project 

beware..  6 


Ftft 

I  .in-mail'  substation,  Kendrick  project,  construc- 
tion of - •--".  146 

Lawson,  H.  J.,  Orchard  irrigation 189 

Library,  the  Boulder  City - -.- -.  27 

Me 

McClellan,  L.  N.,  Utilization  of  Colorado  River 
power 8 

McKendrick,  M.  N.,  Excavation  of  Alpine- 
Draper  Tunnel - .,  179 

McPhail,  Harvey  F.,  Hydroelectric  and  steam 
power 289 

M 

Madsen,  R.  H.,  Completion  of  Moon  Lake 
project 33 

Major  field  changes March,  2d  cover  page 

Mannick,  Alfred  M.,  C.  C.  C.  reconstruction  of 
pipe  lines,  Sunnyside  division,  Yakima  proj- 
ect,  108 

Maunick,  Alfred  M.,  Roza  division  of  Yakima 

project  makes  good  start 237 

Marean,  Stanley  R.,   Machine  on  skis  used  in 

Jackson  Hole  snow  surveys 296 

Marshall  Ford  Dam,  power  production  begins 

at 127 

Marshall  Ford  Dam  supervision " 109 

Marshall  Ford  embankments  nearly  complete ._       298 

Marshall  Ford  Reservoir,  storage  begins  in 37 

Martin,  Melvin  R.,  C.  C.  C.  clearing  operations 

in  Shasta  Reservoir 144 

Martin,  Timothy  8.,  dies  October  30,  1940 22 

Matejka,  Franklin  K.,  Power  line  easements  on 

Colorado-Big  Thompson  project 177 

Mattress-making  project 204 

Mead,  Lake,  spills .October,  3d  cover  page 

Meetings  of  interest 69,  130,  150,  168 

Mercer,  Ralph  D.,  Montana  plan  of  crop  stand- 
ardization   139 

Midthum,  R.  A.,  Thirty-mile  railroad  relocation 

at  Shasta  Dam 53 

Migratory  fish  control,  Columbia  Basin  project.  1 

Migratory   fish    control,    Roza   diversion    dam, 

Yakima  project 4 

Miaidoka  project — pioneering  public  power 234 

Mitchell,  L.  H.,  Weed  control  on  Federal  recla- 
mation projects 227 

Modoc  unit,  Klamath  project,  construction  of.       157 

Montana  plan  of  crop  standardization 139 

Moon  Lake  project,  completion  of . .         33 

Moore,  John  S.,  heads  reorganized  Division  of 

Operation  and  Maintenance 297 

Moore,  John  S.,  promoted 50 

Malkey,  W.  T.,  Sand  and  gravel  production  for 

the  Grand  Coulee  Dam... 102 

Multiple-purpose  program,  a,  to  meet  defense 
needs...  248 


to* 

Museum  of  Science  and  Industry,  Chicago,  the 
story  of  Reclamation  in  the 74 

Mutch,  H.  W.,  Tucumcari  celebrates  completion 
of  new  administration  building 83 

Mutch,  Harold  W.,  Working  model  of  Tucumcari 
project  features  New  Mexico  fair 316 


N 


Names    of    projects    and    project    features    in 

Reclamation  territory,  origin  of —   17,  186,  215,  252 

National  defense,  operation  and  maintenance  of 
C.  C.  C.  equipment  on  Reclamation  projects — 
its  relation  to 118 

National  defense  power 198 

National  Reclamation  Association  Convention 
October  15-17 257 

National  Reclamation  Association,  letter  to  from 
President  Roosevelt 312 

National  Safety  Council  President's  medal  pre- 
sented to  N.  A.  Takala  at  Shasta  Dam 211 

Natural  assets,  the  preservation  of 

April,  2d  cover  page 

Neeley,  Parley  S.,  Buford-Trenton  project 
progress 154 

Nelson,  Harold  T.,  Concrete  core  drilling  on 
the  Roza  division  of  the  Yakima  project 104 

Nelson,  Harold  T.,  Tunnel-lining  methods,  Roza 
division,  Yakima  project 172 

Nelson,  Wesley  R.,  Stabilizing  western  economy 

by  water  conservation 258 

News  of  the  month 228,  247,  273,  300,  3 1 8 

Newton  Dam  will  replace  old  reservoir  in  Utah.       278 

Noble,  Philip  M.,  Ancient  beach  line  provides 

concrete  aggregates  for  the  Coachella  Canal-       110 

Noftzger,  Lee  J.,  Distribution  system,  Tucum- 
cari project 125 


O 


Ogden  River  project,  South  Ogden  distribution 
system 124 

Ogilvie,  James  L.,  Colorado-Big  Thompson  proj- 
ect attracts  visitors 93 

Ogilvie,  James  L.,  Shadow  Mountin  camp,  Colo- 
rado-Big Thompson  project 95 

Olives  grown  on  Orland  project  in  1940 25 

Olsen,  F.  J.,  C.  C.  C.  goes  to  war  on  rodents. .       197 
Olson,  N.  T.,  South  Ogden  distribution  system, 

Ogden  River  project 124 

Operation  and  maintenance,  Civilian  Conserva- 
tion Corps,  soil  and  moisture  conservation —       196 
Operation  and  maintenance  of  C.  C.  C.  equip- 
ment on   Reclamation   projects — its  relation 

to  national  defense 118 

Orchard  irrigation .       189 

Orchards,  weeds  in 147 


6 


Organic  matter  and  good-sized  seed  sets  neces- 
sary for  high-yielding  potatoes 

Orland  olives... 


Page 

85 
25 


Page,  John  C.,  Commissioner,  Don't  forget  the 

drought 281 

Page,     John    C.,     Commissioner,     Major    field 

changes March,  2d  cover  page 

Page,  John  C.,  Commissioner,  receives  honorary 

degree  of  doctor  of  engineering 222 

Palmer,  W.  W.,  Organic  matter  and  good-sized 

seed  sets  necessary  for  high-yielding  potatoes.  85 

Parker  Dam  power  equipment 186 

Parker  Dam  power  project,  concreting 191 

Payette  division,  Boise  project,  land  opening..  143 
Payette  division,  Boise  project,  land  opening  on 

Augusts,  1941 . 228 

Pease,  H.  W.,  Right-of-way  methods  used  on  the 

Roza  division,  Yakima  project 195 

Penstock  Coaster  gates,  15-  by  29.65-foot,  for 

Grand  Coulee  Dam 38 

Pickwick  Landing  Project,  3d  TVA  Technical 

Report 216 

Pine    River    project,    completion    of    Vallecito 

Dam 230 

Pine  River  project,  Vallecito  Dam  completed ..  247 

Pioneering  public  power 234 

Pope,  N.  L.,  Drilling  the  Duchesne  Tunnel 291 

Potatoes,  organic  matter  and  good-sized  seed 

sets  necessary  for  high-yielding 85 

Power,  Boulder  Dam,  new  regulations  for 178 

Power  case,  United  States  Supreme  Court  up- 
holds Secretary  of  the  Interior  in 113 

Power,  cheap,  brings  industry 263 

Power  generators   (great)   require  special  ship- 
ping facilities 168 

Power,  Grand  Coulee  Dam  generates  first 100 

Power,  hydroelectric  and  steam 289 

Power  line  easements  on  Colorado-Big  Thomp- 
son project 177 

Power,  more  for  defense 326 

Power,  National  defense 198 

Power,  new  division  of  in  Interior  Department 

June,  2d  cover  page 

Power  production  begins  at  Marshall  Ford 127 

Power,  Reclamation,  defense  demands  step  up.  98 

Power,  relationship  of  to  Reclamation 305 

Power  replacement  on  the  Deschutes  project 302 

Power  speeded  for  national  defense 247 

Power    systems — completion    of    Casper- Ther- 

mopolis  transmission  line 109 

Power  weed  burner  developed  for  Rio  Grande 

project 226 

Preston,  Porter  J.,  retires 51 

Projects,  plan  for  investigating  potential 246 

Provo    River    project,    Alpine-Draper    Tunnel, 

excavation  of._  179 


Provo  River  project,  Deer  Creek  Dam  complete.  251 
Provo  River  project,  drilling  the  Duchesne 

Tunnel 291 

Public  land  opening  on  Payette  division,  Boise 

project 228 

Publications,  discount  on  certain  Bureau 157 

Publications  (new)  issued  by  Department  of  the 

Interior 42 

R 

Ralston,  Conrad  J.,  dies  November  9,  1940 25 

Reclamation  a  progressive  development 313 

Reclamation    appropriations    for    construction, 

f .  y .  1942. __     August,  2d  cover  page 

Reclamation     budget     for     fiscal     year     1942 

January,  2d  cover  page 

Reclamation  Era  (the),  1939  bound  copies  avail- 
able          82 

Reclamation    Era    (the),    1940   bound   volumes 

available 288 

Reclamation  Era  (the),  requests  for  from  men 

in  military  service 26 

Reclamation  Era  (the),  suspension  of  subscrip- 
tions to 186 

Reclamation,  Federal,  pays 273 

Reclamation  laboratory — tool   of  scientific   en- 
gineering           29 

Reclamation  of  subhumid  area  in  southwestern 

Oklahoma,  Altus  project 165 

Reclamation  progress  in  Idaho 212 

Reclamation,  relationship  of  power  to 305 

Reclamation  sugar  beets 25 

Reclamation,   the  story  of  in  the   Museum  of 

Science  and  Industry,  Chicago 74 

Reclamation's  generating  capacity  to  be  tripled 

by  close  of  1944 247 

Reno,  the  biggest  little  city  in  the  world 223 

Review  of  two  pamphlets  of  interest  to  engineers.  82 
Right-of-way  methods  used  on  the  Roza  division, 

Yakima  project, 195 

Rio   Grande   project,   power  weed   burner  de- 
veloped for 226 

Rio   Grande  project,   work  starts  on  Elephant 

Butte  transmission  lines 150 

Riveters,  Grand  Coulee  trains 117 

Robbins,  W.  W. ,  Weeds  in  orchards 147 

Rodents,  C.  C.  C.  goes  to  war  on 197 

Roosevelt,    Franklin    D.,    President,    addresses 

letter  to  National  Reclamation  Association..       312 
Rosenfels,  R.  S.,  Whitetop  control  on  the  New- 
lands  project,  Nevada 47 

Roza  diversion  dam 135 

Roza  division  of  Yakima  project  makes  good 

start 237 

Roza  division,    Yakima  project,   concrete   core 

drilling  on  the 104 

Roza    division,    Yakima    project,    right-of-way 
methods  used  on..  —       195 


Pate 

Rota  division,  Yakima  project,  tunnel  lining 

methods 172 

Hyland,  Enos  W.,  Concreting  Parker  Dam 
power  project 191 


S 


Saco  Divide  project,  Montana,  approved 162 

Safety  program  at  Shasta  Dam . . 2 11 ,  230 

Safety  record  at  Grand  Coulee 127 

Salt  River  project,  additional  power  installation 

at  Cross  Cut  hydroelectric  station 230 

Salt    River    project    celebrates    rains    breaking 

droughts 138 

Salt  River  project  winter  garden 229 

Sand    and    gravel    production    for    the    Grand 

•    Coulee  Dam 102 

Sanford,  George  O.,  retires  August  31,  1941...  241 
Schmitt,    Frederick    E.,    appointed    consulting 

engineer  of  the  Bureau  of  Reclamation 51 

Schnurr,  Mae  A,  Review  of  two  pamphlets  of 

interest  to  engineers 82 

Shadow  Mountain  camp,  Colorado-Big  Thomp- 
son project 95 

Sharkey,  Fred  J.,  Description  and  operation  of 

the  Government  camp  at  Grand  Coulee  Dam.  209 
Shasta  Dam — award  of  National  Safety  Council 

President's  medal  to  N.  A.  Takala 211 

Shasta  Dam  concrete  operations 116 

Shasta  Dam  contracts  (new) 59 

Shasta  Dam  cooling  system 160 

Shasta  Dam  progresses 207 

Shasta  Dam,  safety  program  at 230 

Shasta  Dam,  the  world's  longest  belt  conveyor.  268 

Shasta  Dam,  thirty-mile  railroad  relocation  at.  53 
Shasta  Reservoir,  C.  C.  C.  clearing  operations 

in 144 

Sheep,  Humboldt  corn-fed. 7 

Sheerer,    H.    M.,    Columbia    River    Reservoir 

clearing  project 24 

"Shelf  of  projects",  preparing , 246 

Shoshone  communication  system 150 

Shoehone  project,  C.  C.  C.  reconstructs  Alkali 

Creek  inclined  drop 11 

Sierra  Nevadas,  winter  in  the 76 

Silt  canal  lining  saves  irrigation  water 114 

Slavik,  Walter  K.  M.,  Pioneering  public  power.  234 
Smith,   Lewis   G.,    15-   by   29.65-foot   penstock 

coaster  gates  for  Grand  Coulee  Dam 38 

Snell,  Roy  Martin,  dies  June  29,  1941... 230 

Snow  surveys,  Machine  on  skis  used  in  Jackson 


Hole. 


296 

Snyder,  L.  J.,  Cooling  Grand  Coulee  Dam  con- 

'  crete 285 

Soil  and  moisture  conservation 103 

South  Ogden  distribution  system,  Ogden  River 

project 124 


Pact 

Spearman,  Rupert  B.,  Boulder  City  is  a  grow- 
ing community . 72 

Spencer,  F.  M.,  Reno,  the  biggest  little  city  in 
the  world 223 

Spencer,  F.  M.,  Water  users  assume  operation 

and  maintenance,  Humboldt  project. 81 

Spencer,  F.  M.,  Winter  in  the  Sierra  Nevadas..         76 

Stabilizing  western  economy  by  water  conserva- 
tion  258 

Stephens,  Edward  L.,  Construction  of  Modoc 
unit,  Klamath  project 157 

Strawberry  clover,  a  valuable  crop  on  the 
Klamath  project 86 

Strawberry  Valley  amendatory  repayment  con- 
tract executed 22 

Sugar  beets,  Reclamation 25 

Sun  River  project,  enlargement  of  Willow  Creek 

Dam 159 

Sunnyside  division,  Yakima  project,  C.  C.  C. 
reconstruction  of  pipe  lines... 108 


Takala,  N.  A.,  awarded  National  Safety  Council 

President's  medal  at  Shasta  Dam 211 

Taylor,  Edward  T.,  M.  C.  dies  on  September  3, 

1941 279 

Technical  Report,  3d  TVA,  on  the  Pickwick 

Landing  Project 216 

Thirty-mile  railroad  relocation,  Shasta  Dam 53 

Thomas,  Francis  J.,  Construction  progress  on 

Continental  Divide  Tunnel 217 

Thomas,  Francis  J.,  Investigations,  design,  and 
starting  of  construction,  Continental  Divide 
tunnel 62 

Thomas,  Francis  J.,  Transmission  line  construc- 
tion, Colorado-Big  Thompson  project 43 

Tieton  main  canal  on  rock  fill,  portion  of  re- 
placed by  elevated  concrete  flume  section 87 

Time  on  their  hands  (book  by  Gilbert  Wrenn).       216 

Transmission  line  construction,  Colorado-Big 

Thompson  project,  Colorado 43 

Truckee  Storage  project,  Reno,  the  biggest  little 

city  in  the  world 223 

Tucumcari  buildings,  WPA  constructs  the 292 

Tucumcari  celebrates  completion  of  new  ad- 
ministration building 83 

Tucumcari  project,  distribution  system. 125 

Tucumcari  project,  processing  concrete  aggre- 
gates in  Conchas  Canal 141 

Tucumcari  project,  working  model  of,  features 

New  Mexico  fair 316 

Tunnel  lining  methods,  Rosa  division,  Yakima 
project 172 

Turkeys,  financing  in  the  Pacific  Northwest 46 


8 


u 


Page 


United  States  Supreme  Court  upholds  Secretary 
of  the  Interior  in  power  case 113 

Unusual  geology  in  the  Deschutes  Basin,  Ore- 
gon....  128 

Upper  Snake  River  Storage  project  completed-         70 
Upper   Snake   River  Storage  project,   relief   to 

Fremont-Madison  irrigation  district 178 


Vale  project,  landscaping  Agency  Valley  Dam 
area . . . 78 

Vale  project,  silt  canal  lining  saves  irrigation 

water 114 

Vallecito  Dam  completed 247 

Vallecito  Dam  completion  to  make  74th  reser- 
voir on  Reclamation  projects 230 

Vertical  control  surveys,  Colorado-Big  Thomp- 
son project -.- 151 

W 

Waddell,   J.  J.,   Concrete  materials  for  Friant 

Dam ; . 66 

Walter,  Donald  S.,  Engineering  innovations  at 

Friant  Dam 309 

Warden,  O.  S.,  Plea  for  harmony 313 

Water  conservation  and  utilization  projects 

(table) 260 

Water  for  irrigation July,  2d  cover  page 

Water  users  assume  operation  and  maintenance, 

Humboldt  project,  Nevada 81 

Wat  hen,  Albert  L.,  Indian  irrigation 322 

Weed  burner,  power,  developed  for  Rio  Grande 

project 226 

Weed  control  on  Federal  Reclamation  projects.  227 


P»g« 

Weed-control  program  in  Oregon,  educational..  199 

Weeds  in  orchards 147 

Western  development '. 283 

Weymouth,  Frank  E.,  death  of  on  July  22,  1941.  251 

Weymouth,  F.  E.,  voluntarily  retires 186 

Wheeler  project  report  (TV A) 123 

Whitetop  control  on  the   Newlands  project  in 

Nevada 47 

Whitmore,  Archie  A.,  dies  June  8,  1941 194 

Williams,  Gordon  L.,  The  world's  longest  belt 

conveyor 268 

Willow  Creek  Dam,  Sun  River  project,  enlarge- 
ment of 159 

Winter  in  the  Sierra  Nevadas 76 

Work   Projects  Administration  constructs  Tu- 

cumcari  buildings 292 


Yakima  project  (Roza  diversion  dam),  migratory 
fish  control 4 

Yakima  project,  portion  of  Tieton  main  canal 
on  rock  fill  replaced  by  elevated  flume  sec- 
tion   87 

Yakima  project,  Roza  diversion  dam 135 

Yakima  project,  Roza  division  of,  makes  good 
start 237 

Yakima  project,  Roza  division,  tunnel-lining 
methods 172 

Yakima  project,  Sunnyside  division,  C.  C.  C. 

reconst  ruction  of  pipe  lines 108 

Yakima  Ridge  Canal,  additional  construction 
authorized  on 51 

Y'uma  Mesa  division,  distribution  system  for 

irrigation 178 

Y'uma  project,  Fly  Field  airport 171 


0.  1.  •OVERNHCMT  PRINTING  OFFICE:  1141 


IPRICE 

ONE 

)LLAR 
YEAR 


THE  RECLAMATION  ERA 


VOLUME  31    •    JANUARY  1941    •    NUMBER  1 

Migratory  Fish  Control 

Columbia  Basin  Project — Washington 


HISTORY. — The  development  of  the  fisheries 
iloni:  the  Columbia  Kirer  has  a  long  and 
varied  history.  Even  before  the  advent  of 
the  white  man  the  Indians,  who  numbered 
borne  50.000  persons  according  to  explorers, 
made  the  salmon  a  substantial  part  of  their 
|daily  diet.  The  white  settlers  soon  discov- 
}ered  the  importance  of  the  salmon  as  a  food, 
both  for  immediate  consumption  and  as  a 
commodity  for  trading  purposes. 

The  first  canning  plant  was  established  on 
the  Columbia  River  at  Eagle  Cliff,  Wash.,  by 
the  firm  of  Hapgood,  Hume  &  Co.,  which  put 
up  4,000  cases  of  fish  in  1866.  The  industry 
crew  rapidly,  and  39  canneries  were  in  oper- 
ation in  1883.  At  present  it  is  not  uncommon 
Ifor  one  cannery  to  turn  out  2,500  to  4,000 
eases  in  1  day.  Since  1866  over  2  billion 
pounds  of  salmon  have  been  produced  by 
tin'  Columbia  River  fisheries,  which  is  an 

erage  of  27  million  pounds  per  year.  From 
the~e  figures  It  can  be  seen  that  salmon  pro- 
duct ion  is  a  major  industry  in  this  country. 

Species  and  habits  of  the  Columbia  River 
talinon.— The  most  important  species  of  salm- 
icn  on  the  Columbia  River  are  the  Chinook 
or  king,  the  blueback  or  sockeye,  the  silver, 
and  the  chum.  The  steelhead  trout,  often  con- 
sidered by  fishermen  to  be  a  salmon,  is  an- 
other migratory  fish  of  commercial  importance. 

All  of  the  salmon  are  anadromous  fish; 
thin  is,  they  spend  the  greater  part  of  their 
lives  feeding  in  the  ocean  but  invariably  enter 
fresh  water  to  spawn.  They  grow  rapidly 
In  the  sea,  and  require  3  to  6  years  to  attain 
full  growth  and  maturity.  At  this  time  they 
are  impelled  by  instinct  to  return  to  fresh 
water,  seeking  the  stream  from  which  they 
originally  began  the  journey  to  the  ocean,  no 
matter  how  widely  they  may  have  strayed 
during  the  several  years  of  ocean  residence. 
During  the  ascent  of  the  rivers  the  adult  fish 
do  not  eat  but  live  on  fat  stored  during  the 
lone  ocean  sojourn. 

So  strong  is  this  "homing  Instinct"  that  mi- 
gratory salmon  will  seldom  seek  other  spawn- 
ing grounds  which  may  be  accessible  when  the 
way  to  their  natural  spawning  area  is  barred, 
bat  rather  will  exhaust  themselves  to  the 
point  of  death  In  futile  effort  to  leap  what- 
ever barrier  Is  interposed. 


It  is  possible  to  take  advantage  of  this 
homing  instinct  by  transplanting  eggs  or 
young  fish  to  streams  where  it  is  desired 
to  establish  a  run,  since  the  salmon,  under 
favorable  conditions,  will  return  to  the  stream 
where  they  were  liberated  rather  than  to  the 
stream  from  which  the  eggs  were  taken.  It  is 
on  this  fact  that  the  scheme  for  the  salvage 
of  the  migratory  fish  of  the  Upper  Columbia 
River  is  based. 

The  problem. — The  building  of  Grand  Cou- 
lee Dam,  with  its  height  of  370  feet  above 
normal  tail  water,  created  a  problem  of  mi- 
gratory fish  control  which  had  never  before 
presented  itself  in  this  country  or  abroad. 
On  account  of  the  great  height,  ordinary  fish 
ladders  were  not  considered  feasible. 

If  the  adult  salmon,  reaching  the  base  of 
Grand  Coulee  Dam,  were  transported  across 
the  dam  by  some  feasible  means,  it  is  doubtful 
if  the  chinook  and  steelhead  would  continue 
to  travel  upstream  to  the  tributaries  through 
the  comparatively  still  water  of  the  lake 
created  by  the  dam,  since  their  natural  in- 
stinct is  to  swim  against  the  current  of  a 
moving  stream. 

A  much  greater  problem  arises  when,  In 
the  spring  of  the  year,  the  young  fish  begin 
their  downstream  migration.  It  being  utterly 
impossible  by  any  known  method  to  collect  the 
young  fish  at  a  central  point  for  handling, 
only  three  methods  of  passing  the  dam  are 
open  to  them.  They  must  pass  over  the  spill- 
way, through  the  outlets,  or  through  the  pen- 
stocks and  turbines.  If  they  pass  over  the 
spillway  they  must  not  only  survive  the  370- 
foot  fall  down  the  face  of  the  dam,  but  also 
must  emerge  safely  from  the  turbulence  in 
the  bucket  at  its  base.  There  Is  some  question 
whether  the  young  fish  would  sound  deeply 
enough  to  find  either  the  outlet  or  penstock 
entrances ;  but  assuming  they  did,  the  sudden 
change  of  pressure  incident  to  passing 
through  these  openings  would  Inevitably  re- 
sult in  heavy  mortality. 

In  the  spring,  the  irrigation  pumps  will 
draw  18,000  second-feet  of  water  from  behind 
the  dam,  and  it  would  be  practically  impos- 
sible to  screen  the  intakes  with  a  weave  suf 
flciently  fine  to  keep  out  the  young  fish.  If  no 
screen  were  provided,  large  numbers  of  fish 


would  be  pumped  into  the  irrigation  system  to 
perish.  All  these  problems  make  It  impracti- 
cal either  to  put  the  adult  fish  over  the  dam 
or  to  get  the  young  fish  safely  past  the  dam 
on  their  way  back  to  the  sea. 

The  solution. — In  the  summer  of  1936  the 
Bureau  of  Reclamation,  Department  of  the 
Interior,  in  cooperation  with  the  Department 
of  Fisheries  of  the  State  of  Washington  and 
the  U.  S.  Bureau  of  Fisheries  undertook  a 
detailed  investigation  of  this  project.  As  a 
result  of  this  investigation  the  following 
four-point  plaft  of  fish  protection  was 
adopted : 

(1)  The  trapping  of  adult  fish  ascending 
the  Columbia  River  at  the  existing  ladders 
in  the  Rock  Island  Dam.  built  by  the  Puget 
Sound  Power  &  Light  Co.  near  Wenatchee, 
Wash.,    about    150   miles   downstream    from 
Grand  Coulee. 

(2)  The  transferring  of  these  flsh  to  hold, 
ing  ponds  on  Icicle  Creek,  a  tributary  of  the 
Wenatchee  River,  for  the  purpose  of  holding 
the  fish   during  the  "ripening"  period  until 
they  are  ready  to  spawn. 

(3)  The  construction  of  a  main  flsh  cul- 
tural plant  on  Icicle  Creek  near  Leavenworth, 
Wash.,  and  auxiliary  hatching  and  rearing 
stations  on  the  Entiat,  Methow,  and  Okano- 
gan    Rivers,    each    station    having   adequate 
water  supplies  with  respect  to  both  quantity 
and  correct  temperatures. 

(4)  Artificial  hatching  and  rearing  of  the 
young  flsh  and  their  liberation  in  the  tribu- 
taries of  the   Columbia   River   liotwwn   the 
Rock  Island  and  Grand  Coulee  Dams. 

Fish  traps  at  Rock  Island  Dam. — In  each 
of  the  three  existing  flsh  ladders  at  the  Rock 
Island  Dam  a  flsh  trap  was  built  for  the 
purpose  of  catching  the  salmon  and  prevent- 
ing them  from  continuing  upstream  toward 
Grand  Coulee  Dam.  The  flsh  enter  the  trap 
through  V-shaped  entrances  leading  into  a 
holding  pool.  When  a  sufficient  number  has 
been  accumulated  In  this  pool,  a  movable 
picket  bottom  crowds  the  flsh  Into  an  ad- 
joining enclosure  directly  above  a  steel  tank. 
This  tank,  with  Us  picket  superstructure  to 
prevent  the  flsh  from  jumping  out.  Is  then 
hoisted  above  the  level  of  the  approaches 
and  roadway  of  the  dam.  With  the  tank  In 
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its  raised  position,  a  chute  in  the  side  of  the 
tank  will  allow  a  discharge  of  fish  and  water 
into  the  specially  designed  fish  truck  for 
transportation  to  the  holding  ponds  at 
Leavenworth  Station. 

The  fish  truck  carries  a  steel  tank  having 
a  capacity  of  1,000  gallons  and  is  equipped 
with  an  ice  compartment  to  control  tempera- 
ture of  the  water  and  an  aerating  system 
to  replenish  the  oxygen  in  the  water,  used 
by  the  fish  during  the  period  of  transporta- 
tion. The  water  is  cooled  during  this  period, 
not  only  to  avoid  any  rise  in  temperature 
during  the  trip,  but  also  to  avoid  the  sudden 
change  of  about  10°  between  the  river  water 
and  the  water  in  the  ponds. 

Leavenworth  Station.— Leavenworth  Sta- 
tion, the  main  fish  culture  plant  of  the  entire 
project,  is  located  near  the  town  of  Leaven- 
worth, Wash.,  at  the  junction  of  Icicle  Creek 
and  the  Wenatchee  River,  approximately  35 
miles  northwest  of  the  Rock  Island  Dam. 

At  this  site  a  series  of  three  holding  ponds, 
used  for  holding  the  fish  during  the  "ripen- 
ing" period,  were  constructed.  It  is  neces- 
sary for  the  Chinook  and  steelhead  to  have 
a  certain  strength  of  current  to  fight  against 
to  use  up  the  stored  energy  accumulated  for 
the  upstream  migration  and  to  complete  the 
physiological  processes  of  ripening.  This 
process  is  not  complete  when  the  adult  fish 
reaches  the  Rock  Island  Dam,  and  a  period 
of  several  months  must  pass  before  it  is 
ready  to  spawn. 

In  order  to  duplicate  as  nearly  as  possible 
a  natural  environment  during  this  period, 
low  concrete  weirs  were  built  across  the 
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natural  channel  of  Icicle  Creek,  and  these 
form  holding  ponds  for  the  fish.  When  the 
adult  is  ready  for  spawning  they  are  caught 
in  nets,  the  eggs  removed,  and  placed  in  the 
spawning  sheds  located  on  the  bank  of  each 
pond  for  cleaning,  sorting,  and  hardening, 
after  which  they  are  transported  to  the 
hatchery.  AH  the  adults,  except  the  steel- 
head,  are  killed  when  the  eggs  are  taken, 
and  the  carcasses,  after  a  dehydrating  proc- 
ess, are  used  as  food  for  the  young  fish. 

In  addition  to  the  main  hatchery  building, 
station  buildings  include  a  garage  and  ware- 
house and  a  cold  storage  and  heating  plant. 

The  main  hatchery  building  is  225  feet 
long  by  88  feet  wide,  with  two  wings  each 
36  by  45  feet  in  area,  used  as  office  and 
laboratory  space.  The  building  has  a  steel 
frame  with  reinforced-concrete  walls  and 
floor.  On  the  main  hatchery  floor  rest  4 
rows  of  72  concrete  troughs,  each  trough  be- 
ing 16  feet  long,  16%  inches  wide,  and  16 
inches  deep.  Stacks  of  shallow  trays  con- 
taining the  eggs  are  placed  in  these  troughs 
and  remain  there  during  the  incubation 
period.  A  constant  supply  of  cool  water 
flows  through  each  trough  and  is  carried 
away  through  a  system  of  floor  drains. 

The  eggs  will  hatch  in  about  2%  months, 
the  exact  time  being  controlled  by  the  tem- 
perature at  which  the  water  is  held,  but  the 
young  fish  remains  in  the  hatchery  troughs 
for  another  4  months  while  it  absorbs  the 
yolk  sac  from  which  is  received  its  food 
supply  during  the  early  months.  At  the  end 
of  this  period  the  young  fish  are  transferred 
to  the  rearing  ponds. 


These  ponds,  adjacent  to  the  hatchery 
building,  are  reinforced-concrete  pools  built 
flush  with  the  ground.  Thirty  large  ponds, 
each  130  feet  long,  20  feet  wide,  and  5% 
feet  deep,  and  40  small  ponds  each  76  feet 
long,  17  feet  wide,  and  4  feet  4  inches  deep, 
retain  the  fish  until  they  have  matured 
sufficiently  to  be  liberated  in  the  nearby 
streams  and  from  there  find  their  own  way 
to  the  ocean. 

A  concrete  division  wall,  placed  on  the 
longitudinal  center  line  of  each  pond  and  ter- 
minating about  10  feet  from  each  end,  divides 
the  pond  into  two  channels.  A  constant  sup- 
ply of  water,  675  gallons  per  minute  for  the 
large  ponds  and  450  gallons  per  minute  for 
the  small  ponds,  is  delivered  through  a  6-  or 
4-inch  pipe  laid  across  the  top  of  the  ponds, 
coinciding  with  the  transverse  center  line. 
The  water  is  sprayed  into  the  ponds  through 
a  line  of  small  holes  drilled  normal  to  the 
center  line  of  the  pipe  and  pointed  downward 
at  a  45°  angle.  The  sprays  point  in  opposite 
directions  on  each  side  of  the  division  wall, 
thus  creating  a  circulating  motion  throughout 
the  entire  pool.  The  supply  and  drainage  pip- 
ing is  so  arranged  that  the  number  of  ponds 
in  use  may  be  varied  as  desired. 

The  garage  and  warehouse  provides  facil- 
ities for  storing,  repairing,  and  servicing  the 
fish  trucks,  a  space  for  general  storage,  and 
also  houses  such  shops  as  are  required  for 
maintenance.  The  cold-storage  and  heating 
plant  contains  a  complete  refrigeration  plant 
for  storing  fish  food  and  for  the  manufac- 
ture of  ice  used  in  the  fish  trucks,  and  a  cen- 
tral heating  plant  for  heating  all  the  buildings 
at  the  station. 

Leavenworth  Station  water  supply. — Water 
for  the  holding  ponds  is  supplied  from  the 
natural  flow  of  Icicle  Creek  and  the  quantity 
flowing  through  the  ponds  is  controlled  by  a 
diversion  dam  having  two  16-  by  5-foot  radial 
gates.  The  normal  quantity  required  during 
the  spawning  season  is  200  cubic  feet  per  sec- 
ond and  a  maximum  of  1,000  cubic  feet  per 
second  can  be  passed  during  the  spring  run- 
off, for  cleaning  and  freshening  the  ponds  be- 
fore the  next  season's  use.  The  diversion 
canal,  with  a  maximum  capacity  of  10,000 
cubic  feet  per  second,  will  bypass  all  the  ex- 
cess water  not  required  for  the  holding  ponds 
and  deliver  it  500  feet  downstream  from  the 
last  holding-pond  area. 

The  water  supply  for  the  hatchery  and 
rearing  ponds  is  obtained  from  two  sources- 
Icicle  Creek  and  the  Wenatchee  River.  The 
Icicle  Creek  water  is  diverted  into  the  Icicle 
pipe  line  at  a  point  approximately  %  mile 
upstream  from  the  holding  ponds.  The  pipe 
is  a  28-  and  24-inch  continuous  wood-stave 
pipe  with  a  designed  capacity  of  31  cubic  feet 
per  second,  of  which  12  cubic  feet  per  sec- 
ond is  diverted  to  satisfy  existing  irriga- 
tion rights.  Untreated  staves  are  used,  creo- 
sote or  other  preservatives  being  said  to  be 
toxic  to  the  fish.  The  Wenatchee  Canal  has 
its  intake  on  the  Wenatchee  River  approxi- 
mately 2  miles  north  of  Leavenworth  Station 
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ml  has  a  designed  capacity  of  155  cubic 
r  MfuiMl.  Of  this  amount  71.5  cubic 
•ei  INT  second  is  used  for  the  hatchery 
u<l  rearing  ixnuls,  while  the  remainder  may 
•  use<|  for  supplying  water  for  tlip  holding 
.IK|  when  the  Icicle  Creek  supply  is 
Mfficlent 

The  Icicle  pii>e  line  and  the  Weuatcliec 
:in:il  Ciller  a  screen  chamber  located  Just 
mth  ut'  tlic  hatchery  building.  In  this 
met  lire  provisions  are  made  to  mix  the 
•o|>ci-  quantities  of  cold  Icicle  Creek  water 
i<l  Hie  comparatively  warm  Wcna tehee  River 
ater  to  provide  desired  water  temperature, 
id  a  series  of  screens  removes  the  trash 
i  he  water  reaches  the  hatchery  and 
c  rearing  ponds. 

I>nring  the  later  part  of  each  summer  the 
mperature  of  the  Wenatchee  River  becomes 
i>  high  for  successful  holding  pond  opera- 
m  and  the  flow  in  Icicle  Creek  Is  reduced 
ring  to  the  irrigation  demands  and  the 
lural  decrease  In  run-off;  so  that  an  ade- 
-upply  of  cold  water  is  not  available 
r  holding  pond  operations.  A  supplenien- 
ry  storage  supply  of  cold  water  has  been 
vclo|M-d  from  nn  isolated  and  undeveloped 
u-iciii  on  the  headwaters  of  Snow  Creek, 
tributary  of  Icicle  Creek,  about  7  miles 
Mil  Leavenworth  Station  and  at  an  eleva- 
>n  nearly  1  mile  above  it.  Snow  Creek  has 
i  origin  in  Snow  Lake,  which  is  separated 
a  narrow  granite  ridge  from  another 
mller  lake  called  Nada  Lake,  located  about 


470  feet  In-low  and  to  the  north,  the  outlet 
of  which  discharges  into  Snow  Creek. 

A  5-  by  7-foot  tumiol  was  driven  through 
i  he  granite  ridge  separating  the  two  lakes, 
to  enter  the  bed  of  Snow  Lake  about  150 
feet  below  the  water  surface,  making  ap- 
proximately 12,000  acre-feet  of  natural  stor- 
age available.  The  tunnel  was  excavated 
upward  toward  the  lake  at  an  0.01  slope  for 
a  distance  of  2,500  feet.  As  the  tunnel  head- 
ing approached  the  lake,  "feeler"  holes  were 
drilled  upward  and  ahead  of  the  heading  to 
determine  the  thickness  of  the  rock  sepa- 
rating the  tunnel  heading  from  the  lake 
bottom.  When  this  thickness  had  been  re- 
duced to  about  26  feet,  an  inclined  tunnel 
section  npward  from  the  main  bore  on  an 
angle  of  57°30'  with  the  horizontal  was 
started  and  continued  until  a  7-foot  thick- 
ness of  rock  remained  between  the  lake  and 
the  heading.  The  last  7  feet  of  rock  were 
then  drilled  with  32  holes  to  receive  a  total 
of  220  pounds  of  80  percent  gelatine  dyna- 
mite for  the  last  shot,  thus  connecting  the 
lake  and  the  tunnel. 

Before  the  last  shot  was  fired,  an  outlet 
works  was  installed  about  150  feet  from  the 
downstream,  portal,  which  consists  of  a  con- 
crete bulkhead  7  feet  4  inches  thick  keyed 
Into  the  granite  side  walls  of  the  tunnel  and 
a  30-inch  diameter  plate-steel  pipe  through 
the  bulkhead  connecting  to  a  30-inch  cast- 
steel  gate  valve  for  emergency  purposes  and 
a  28%-inch  tube  valve  for  regulating  pur- 


poses. An  operating  chamlKT  directly  above 
the  valves  is  connected  to  the  outside  with 
a  5-  by  7-foot  adit  tunnel.  Following  the 
Installation  of  the  outlet  pipe  and  30-inch 
gate  valve,  the  final  nhot  was  fired  with  the 
gate  valve  closed,  after  which  the  Installation 
of  the  281/4-lnch  tube  valve  was  completed. 

Access  to  the  site  from  which  the  tunnel 
was  driven  presented  a  serious  transporta- 
tion problem.  The  tunnel  iHtrtal  was  G  miles 
from  the  nearest  road  and  more  than  5,000 
feet  above  Leavenworth  Station.  Itesldes, 
the  construction  had  to  be  done  during  the 
winter  months  In  order  to  complete  the  work 
before  the  water  In  Snow  Lake  was  needed 
during  the  following  summer.  Under  con- 
tract with  the  Bureau  of  Reclamation,  the 
Forest  Service  built  6  miles  of  30-inch  trail 
which  required  1%  months  for  completion. 
Bids  on  transportation  of  equipment,  sup- 
plies, and  materials  by  airplane  and  by  pack 
trains  were  considered.  The  contract  was 
awarded  for  transportation  by  pack  train 
and  the  contractor,  with  50  to  100  horses, 
carried  In  nearly  500,000  pounds  of  food, 
camp  equipment,  engines,  gasoline,  air  com- 
pressors, drills,  steel,  powder,  and  construc- 
tion materials,  such  as  cement,  reinforcement 
eteel,  outlet  valves,  and  pipe. 

Auxiliary  liatclierict. — Three  auxiliary 
hatchery  stations  are  being  const  meted  which 
will  be  similar  in  operation  and  layout  to  the 
Leavenworth  Station  except  that  no  provision 
is  made  for  holding  the  adult  fish  or  taking  of 
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eggs.  These  stations  will  receive  partially 
developed  or  eyed  eggs  from  Leavenworth 
Station  for  subsequent  hatching  and  rearing, 
as  the  eyed-out  eggs  can  be  transported  with 
less  mortality  and  considerably  less  expense 
than  can  the  fish  in  any  other  stage  of  its 
life. 

Entiat  Station  is  located  on  the  Entiat  River 
about  35  miles  north  of  Rock  Island  Dam ; 
Winthrop  Station,  on  the  Methow  River,  is 
about  85  miles  north  of  Rock  Island  Dam : 


and  Okanogan  Station  will  be  located  on  the 
Okanogan  River  in  Canada,  about  30  miles 
north  of  the  Canadian  border.  Each  of  these 
stations  will  have  a  hatchery  building,  part 
of  which  will  be  used  as  cold  storage,  heating 
plant,  and  garage  space ;  rearing  ponds  the 
same  size  as  the  Leavenworth  ponds ;  and  a 
complete  water-supply  and  drainage  system, 
including  provisions  for  screening  and  temper- 
ing the  water. 

All  the  artificial  spawning  will  be  done  at 


Leavenworth  Station,  and  it  is  estimated  that 
an  average  total  of  40,000,000  eggs  will  have 
to  be  handled  each  year.  Compared  with 
Leavenworth,  Entiat  has  an  egg  capacity  of 
19.5  percent,  Winthrop  30.5  percent,  and 
Okanogan  23.5  percent.  The  cost  of  the  en- 
tire project  has  been  estimated  at  $2,500,000. 
A  game  fish  hatchery  is  to  be  provided  by 
the  Bureau  of  Reclamation  for  the  purpose 
of  stocking  the  reservoir  and  tributaries 
upstream  from  Grand  Coulee  Dam. 


Migratory  Fish  Control 

Roza  Diversion  Dam,  Yakima  Project,  Washington 


LOCATION. — The  Roza  diversion  dam  is  lo- 
cated on  the  Yakima  River  about  12  miles  up- 
stream from  the  town  of  Yakima,  Wash.  It 
was  constructed  as  the  diversion  structure  for 
the  Yakima  Ridge  Canal,  which  supplies  the 
Roza  unit  of  the  Yakima  project.  This  canal 
has  a  capacity  at  its  head  of  2,200  cubic  feet 
per  second,  and  in  order  to  divert  this  quantity 
of  water  the  dam  is  designed  to  create  a  maxi- 
mum differential  in  elevation  between  up- 
stream and  downstream  water  surfaces  in 
the  river  of  28  feet.  Like  other  tributaries  of 
the  Columbia,  the  Yakima  River  in  its  upper 
reaches  provides  spawning  beds  for  large 
numbers  of  salmon  and  other  migratory  fish 
every  year,  and  it  was  therefore  necessary  to 


make  special  arrangements  for  their  passage 
up  and  down  stream  past  the  structure. 

The  dam  consists  of  a  concrete  weir  founded 
on  bedrock  and  surmounted  by  two  14-  by 
110-foot  steel  roller  gates  set  between  con- 
crete piers  and  operated  from  a  control  house 
on  the  center  pier.  These  gate  openings  have 
a  maximum  combined  capacity  of  50,000  sec- 
ond-feet. The  rollers  may  not  only  be  raised 
for  the  discharge  of  floodwater  but  may  also 
be  lowered  5  feet  below  normal  position  to  per- 
mit ice  to  pass  over  their  tops.  At  the  west 
abutment  is  the  130-foot-wide  intake  for  the 
Yakima  Ridge  Canal,  while  at  the  opposite 
end  is  a  short  nonoverflow  structure  which 
ties  in  to  the  east  bank. 


Fish  ladder  at  Roza  Darn 


acquirements  for  fish  control. — As  is  well 
known,  the  life  cycle  of  the  Columbia  River 
salmon  begins  in  the  clear  cold  water  near 
the  source  of  some  tributary  stream.  Here 
the  eggs  are  deposited  and  fertilized,  the  death 
of  the  parents  following  soon  after.  The  eggs 
hatch  in  from  2  to  4  months;  shortly  there- 
after the  young  fish  start  on  their  long  jour- 
ney to  the  sea.  Growth  is  rapid  at  this  period 
of  their  life,  a  length  of  6  to  8  inches  being 
attained  by  the  time  they  reach  salt  water. 
In  salt  water  they  mature  in  4  to  C  years, 
whereupon  they  start  on  the  return  trip  to 
spawn  in  the  waters  where  they  were  origi- 
nally hatched.  The  mature  salmon  stop  feed- 
ing when  they  reach  fresh  water  and  use 
their  stored-up  energy  to  forge  relentlessly 
upstream  against  the  current  without  pause 
until,  guided  by  their  strong  homing  instinct, 
they  reach  the  particular  branch  or  creek 
where  their  existence  began.  If  access  to 
the  spawning  grounds  on  any  stream  is  cut  off, 
the  returning  fish  do  not  go  elsewhere  to 
spawn  but  die  without  opportunity  for  repro- 
duction, and  within  a  very  few  years  the  run 
of  salmon  from  that  tributary  is  entirely  lost. 
It  is  therefore  necessary,  when  building  dams 
across  salmon-bearing  streams,  to  provide  fish- 
ways  or  other  means  for  preserving  migratory 
fish  life. 

In  designing  fishways  for  upstream  mi- 
grants it  is  necessary  to  bear  in  mind  that : 

(1)  The  fish  must  be  taken  away  from  the 
downstream  face  of  the  dam  in  the  shortest 
time  possible   to  minimize  injuries  received 
from  fighting  the  structure,  and  in  order  to 
interfere  as  little  as  possible  with  the  normal 
rate  of  migration. 

(2)  The  fishways  must  be  designed  to  op- 
erate most  efficiently  within  the  range  of  water 
levels  to  be  expected  during  the  fish  migration. 

(3)  The  ladder  must  be  large  enough   to 
accommodate   the  maximum  number  of   fish 
expected. 

(4)  The  fish  must  be  delivered  at  a  distance 
from  the  crest  of  the  dam  sufficient  to  enable 
them  to  be  carried  over  the  crest  when  leaving 
the  ladder. 
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(5)  Knough  water  must  be  left  in  the 
river  bed  below  the  dam  at  lowest  discharge 
to  allow  the  fish  to  approach  the  ladders. 

For  the  protection  of  downstream  migrants, 
or  linnet-lings,  on  their  way  to  the  sea,  provi- 
sion must  be  made  to  insure  that  they  will  not 
be  trnpiiod  above  the  dam  or  permitted  to 
enter  irrigation  canals. 

Main  fish  ladder. — At  Roza  Dam,  as  shown 
In  i lie  drawing,  the  main  fish  ladder  is  located 
on  the  east  side  of  the  river.  It  is  a  concrete 
structure,  made  up  of  28  connecting  pools, 
I'iicii  rising  above  the  one  next  below  to  form 
a  sort  of  winding  stairway.  Twenty-four  of 
these  pools  have  an  inside  width  of  6  feet 
ami  a  length  of  8  feet  between  centers  of  the 
walls  dividing  the  pools.  In  the  lower  cross 
wall  of  each  of  these  pools  is  a  notch  24 
inches  wide  and  12  inches  deep  through  which 
i  lie  water  flows,  dropping  12  inches  to  the 
pool  below,  and  through  which  the  salmon 
>wini  ngalnst  the  stream  of  water.  Below 
i  lie-''  are  four  lower  pools  larger  than  the 
rc-i.  :iinl  in  those,  provision  is  made  for  flash 
li-MMls  to  maintain  the  ladder  effect  during 
high  tail  water.  All  edges  of  weirs  are 
rounded,  and  inside  concrete  surfaces  are 
niiiilc  smooth.  An  automatic  overflow  gate  12 
feet  wide  has  been  provided  across  the  outlet 
of  the  lowest  pool  of  the  ladder.  The  gate 
carries  a  24-  by  12-inch  weir  notch  on  its 
i]p|»T  edge.  ;ind  its  o|N>ratiiiu  mei -hanisiii  is  ~o 
ndjii-ied  that  the  crest  of  this  weir  will  always 
IM-  ;ipprnximately  1  foot  above  lull  water,  up 


to  a  discharge  of  10,000  second-feet  in  the 
river.  The  gate  is  placed  at  right  angles  to 
the  river  flow,  so  the  fish  may  enter  without 
changing  the  direction  of  their  travel. 

The  amount  of  water  flowing  into  the  fish 
ladder  at  the  upstream  end  is  regulated  by 
flashboards,  but  the  maximum  discharge  thus 
afforded  would  not  be  sufficient  to  attract  the 
fish  to  the  entrance  or  downstream  end  of 
the  ladder.  In  order  to  produce  sufficient  cur- 
rent in  the  river  to  accomplish  this  purpose, 
an  additional  water  supply  of  100  second-feet 
has  been  provided  for  the  four  lower  pools, 
through  a  27-inch  diameter  steel  pipe  connect- 
ing with  headwater  at  the  face  of  the  dam. 
Immediately  below  the  dam  this  pipe  passes 
in  a  tapered  section  beneath  timber  grilles 
which  form  the  floors  of  the  four  pools  Just 
described,  and  terminates  In  a  blunt  point  at 
the  end  of  the  lowest  pool.  On  its  under 
side  this  tapered  section  is  supplied  with 
closely  spaced  diffusion  holes  3  inches  in 
diameter,  through  which  the  auxiliary  water 
is  discharged  to  rise  into  the  pools  through 
1-inch  spaces  between  the  boards  which  make 
up  the  grille. 

Auxiliary  fink  ladder  entrance. — It  Is  con- 
templated that  for  all  flows  of  less  than 
10,000  second-feet  the  discharge  over  the  dam 
may  be  confined  to  the  east  roller  gate.  This 
would  tend  to  draw  the  salmon  to  the  east 
side  of  the  river  whore  the  fish  ladder  Is 
located.  However,  in  order  to  accommodate 
salmon  approaching  the  dam  along  the  west 


bank,  a  secondary  access  to  the  fish  ladder 
has  been  arranged.  This  consists  of  a  gallery 
with  four  pools  at  the  west  abutment,  with 
entrance  at  tail  water.  These  pools  are  con- 
nected with  the  ladder  on  the  east  side  by  a 
3-  by  4-foot  level  tunnel  through  the  entire 
length  of  the  two  overflow  weirs.  The  sec- 
ondary access  draws  Its  water  supply  through 
the  tunnel  from  the  east-side  ladder.  No  inde- 
pendent auxiliary  water  supply  is  provided, 
as  the  ladder  entrance  Is  adjacent  to  the  two 
discharge  pipes  from  the  Yakinia  Kidge  Canal 
intake,  which  are  descrilicd  below. 

Fish  screens  and  liypaxxex. — The  maximum 
velocity  of  approach  of  the  water  entering 
the  intake  of  the  Yaklinn  Kldge  Canal  at 
the  west  end  of  the  dam  is  less  than  1.5  feet 
per  second.  This  velocity  was  purposely 
kept  low  so  that  the  small  fish  journeying 
downstream  will  not  be  swept  against  the 
screens  and  held  there  by  the  force  of  the 
current.  The  intake  is  divided  by  the 
trashrack  piers  into  six  20-foot  openings, 
across  each  of  which,  about  20  feet  down- 
stream from  the  trashrack  bars,  is  set  a 
horizontal  cylindrical  revolving  fish  screen 
13  feet  in  diameter.  Those  screens  have 
structural-steel  frames  and  are  covered  with 
a  mesh  made  of  12-gage  galvanized  wires, 
with  a  clear  spacing  of  0.228  Inches  between 
horizontal  wires  and  3  inches  between  the 
circumferential  wires. 

Each  screen  is  motor  driven  and  rotates 
with  a  maximum  circumferential  spood  of  5 


The  Reclamation  Era,  January  1941         { 


feet  per  minute.  Any  floating  debris  washed 
against  a  screen  is  carried  over  the  top  into 
the  canal.  This  constitutes  a  decided  ad- 
vantage over  a  stationary  screen,  where 
usually  some  raking  device  must  be  ar- 
ranged. The  screens  project  12  inches  above 
maximum  water  surface,  so  that  fish  coming 
in  contact  with  them  will  not  be  swept  over 
the  top,  and  are  provided  with  rubber  seals 
on  the  sides  and  bottom  in  order  not  to  have 
any  openings  greater  than  ^4-inch.  The 
screen  frames  fit  into  grooves  at  the  piers 
and  each  individual  screen  may  be  lifted  up 
for  winter  storage  or  repairs  by  a  traveling 
gantry  furnished  with  an  electric  hoist. 

In  order  to  make  it  possible  for  finger- 
lings  trapped  between  the  trashracks  and  the 
fish  screens  to  return  to  the  river,  each 
pier  is  provided  with  three  rectangular  open- 
ings located  adjacent  to  the  screens  and  at 
different  levels.  On  each  side  of  the  head- 
works  at  the  end  piers,  4-  by  4-foot  wells 
have  been  constructed  with  openings  through 


the  piers.  These  wells  are  connected  to  a  16- 
inch  steel  pipe  which  runs  under  the  structure 
and  discharges  through  an  18-inch  pipe  into 
the  river  below  the  dam. 

Sand  sluice. — In  addition  to  these  open- 
ings, further  opportunity  is  afforded  for  the 
smallest  fish  to  return  to  the  river  through 
the  sand  sluice.  This  sand  sluice  consists 
of  a  series  of  steel-lined  hoppers  set  in  a 
V-shaped  trough  in  the  floor  of  the  intake 
just  upstream  from  the  bottom  seal  of  the 
revolving  fish  screens.  The  hoppers  are 
covered  with  a  steel  grillage  haring  2-inch 
square  openings,  and  discharge  through 
3-inch  orifices  into  a  pipe  of  varying  diam- 
eter beneath  the  intake  floor,  and  thence 
through  an  18-inch  discharge  pipe  which 
runs  parallel  to  the  18-inch  pipe  from  the  tish 
wells. 

Each  of  these  pipe  systems,  that  is,  the 
pipe  from  the  fish  wells  and  the  sluice  pipe, 
has  a  capacity  of  30  second-feet.  They  dis- 
charge1 to  tailwater  through  a  well  at  pier 


No.  1,  located  close  to  the  auxiliary  fish 
ladder  entrance.  This  additional  discharge 
of  60  second-feet  undoubtedly  makes  the 
entrance  conditions  for  salmon  on  the  west 
side  of  the  river  more  favorable. 

Results  of  operation. — The  results  of  oper- 
ation of  the  fish  ladder  at  Roza  Dam  during 
the  first  season  have  been  most  gratifying. 
A  fish  count  by  the  Washington  State  De- 
partment of  Fisheries  from  May  17  to  June 
26,  1940,  showed  a  total  of  1,003  Chinook 
salmon  and  almost  twice  that  number  of 
other  fish  passing  upstream  through  the  fish 
ladder  during  the  period.  The  largest  run 
of  salmon  for  a  single  day  occurred  May  28, 
when  85  were  counted ;  the  largest  daily 
total  for  all  varieties  was  scored  May  23  with 
69  salmon  and  411  other  fish.  There  is  no 
record  of  any  salmon  refusing  to  undertake 
the  climb,  and  it  is  thus  evident  that  the 
ladder  is  successfully  accomplishing  its  pur- 
pose In  the  conservation  of  migratory  fish 
life. 


Beware,  Land  Purchasers! 


IN  a  recent  statement  to  Secretary  of  the 
Interior  Harold  L.  Ickes,  Commissioner  of 
Reclamation  John  C.  Page  reported  that  a 
distressing  number  of  letters  had  been  received 
by  the  Bureau  indicating  that  some  people  had 
been  persuaded,  by  salesmen  claiming  to  have 
Government  backing,  to  purchase  land  in  the 
State  of  Washington  within  or  near  the  Colum- 
bia Basin  project  area,  contrary  to  the  fact 
that  no  real-estate  agent  has  been  authorized 
to  represent  the  Government  in  connection 
with  such  sales.  From  Mr.  Page's  report  we 
quote  the  following: 

"The  Government  has  no  land  to  sell  for 
farming  purposes  iu  the  area.  No  other 
agency  of  the  Federal  Government  has  any  to 
sell.  I  fear  that  the  object  of  any  salesman  in 
giving  the  impression  that  he  represents  the 
Government  must  be  to  take  advantage  of  un- 
informed people. 

"Anyone  who  is  approached  by  any  agent  or 
landowner  seeking  to  sell  land  within  or 
near  the  Columbia  Basin  project  area  on  the 
Strength  of  the  fact  that  the  land  may  eventu- 
ally be  irrigated  by  the  Government  project 
would  be  acting  wisely  if  he  got  in  touch 
immediately  with  the  Bureau  of  Reclamation 
at  Coulee  Dam,  Washington,  or  at  Washing- 
ton, D.  C.,  to  find  out  whether  the  land  ac- 
tually is  in  the  project  area,  whether  it  has 
been  classified  and  appraised  by  the  Govern- 
ment, and  if  so  when  the  impartial  appraisal 
indicating  the  value  of  the  tract  will  be 
available. 

"I  wish  I  could  get  the  word  to  everybody 
that  all  the  land  which  is  to  be  irrigated  by 
the  Columbia  Basin  project  is  being  appraised 
impartially  by  the  Government,  and  that  these 
appraisals  will  be  made  available  free  to 
those  who  inquire.  There  certainly  is  no  rea- 


son for  anyone  to  be  in  a  hurry  to  buy  land 
in  the  area  if  he  intends  to  farm  it  by  irriga- 
tion from  the  project  since  the  irrigation 
canals  have  not  as  yet  been  begun  and  cannot 
be  ready  for  use  in  several  years.  It  should  be 
emphasized  that  some  of  the  land  in  the  area 
may  remain  without  water  for  20  years  or 
more." 

The  land  to  be  irrigated  from  the  Grand 
Coulee  Dam  is  owned  chiefly  by  individuals, 
corporations,  counties,  and  the  State  of  Wash- 
ington. Although  prospective  settlers  must 
buy  their  land  from  such  owners,  or  from 
such  agencies,  if  any,  as  may  later  be  pro- 
vided to  acquire  lands  for  resale  to  settlers 
as  development  progresses,  they  may  be  pro- 
tected from  speculative  land  prices  by  the 
antispeculation  act,  passed  by  both  the 
Federal  and  State  governments. 

Provisions  of  Antispeculation  Act 

Every  owner,  prospective  purchaser  or  indi- 
vidual interested  in  the  land  included  in  the 
Columbia  Basin  irrigation  project  should  be 
thoroughly  familiar  with  this  antispeculation 
act. 

The  act  is  designed  to  protect  settlers  from 
speculative  land  prices  and  to  provide  oppor- 
tunities for  many  farm  homes  by  limiting 
land  ownership  to  specified  maximum  areas. 

The  act  limits  ownership  by  a  private  indi- 
vidual to  40  irrigable  acres  of  land  and  by 
a  man  and  wife  to  80  irrigable  acres;  re- 
quires landowners  to  agree  to  sell  holdings 
over  this  limit  at  a  fair  Government-appraised 
price;  denies  water  to  holdings  over  this 
limit,  and  to  land  over  this  limit  sold  for 
more  than  the  fair  Government-appraised 
price ;  requires  fair,  impartial  appraisal  of 


privately  owned  lands  within  the  irrigable 
area  at  present-day  market  value  without 
reference  to  proposed  irrigation  works ;  and 
requires  contracts  with  the  irrigation  dis- 
tricts for  repayment  of  that  part  of  the  cost 
of  the  project  allocated  by  the  Secretary  of 
the  Interior  to  irrigation. 

The  act  does  not  deprive  any  landowner  of 
his  rights  to  buy  or  sell  freely  at  any  price. 
That  is  the  landowner's  inherent  right.  How- 
ever, unless  the  landowner  contracts  with  the 
Government  to  comply  with  the  provisions  of 
the  act,  water  cannot  be  supplied  him. 

The  Columbia  Basin  project  embraces  an 
area  of  2Vi  million  acres  in  eastern  Washing- 
ton, principally  within  Franklin,  Adams,  and 
Grant  Counties.  Of  this  total  area,  about 
one-half,  or  1,200,000  acres,  is  estimated  to 
be  irrigable,  that  is,  suitable  for  irrigation 
farming. 

The  primary  purpose  of  the  land  classifi- 
cation survey  is  to  insure  delivery  of  water 
to  those  lands  only  on  which  irrigation 
farming  can  succeed.  In  addition  to  the 
classification  of  land  as  irrigable  or  non- 
irrigable,  however,  the  irrigable  land  is  di- 
vided into  three  classes :  In  class  1  is  in- 
cluded the  best  arable  laud,  in  class  2  those 
of  intermediate  or  average  value,  and  in 
class  3  the  least  desirable  land  for  which  it  is 
proposed  to  provide  a  water  supply. 

Appraisals  of  the  irrigable  lands  are  based 
on  the  land's  "nonirrigated"  value — the 
earning  power  of  the  land — determined  by  its 
character  and  use,  without  reference  to  the 
prospect  of  irrigation.  From  less  than  $5 
per  acre,  in  the  case  of  raw  desert  land, 
appraised  values  range  to  more  than  $30  for 
the  better,  improved  wheat  lands. 

To  date  more  than  1,593,457  acres  of  land 
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have  been  classified  and  more  than  1,121,861 
acres  have  been  appraised.  Appraisals  and 
surveys  of  the  entire  project  area  are  ex- 
pected to  be  completed  early  in  January. 
Information  about  these  classifications  can 
be  obtained  from  the  Bureau  of  Reclama- 
tion, Coulee  Dam,  Wash. 

Although  provisions  of  the  anti-speculation 
act  will  not  become  operative  until  contracts 
liau>  been  executed  with  the  Irrigation  dis- 
tricts for  repayment  of  that  part  of  the  cost 
i if  the  project  allocated  to  Irrigation,  mean- 
while the  existence  of  the  act  and  the  data 
on  tracts  can  be  effective  in  protecting  the 
buyer.  If  the  buyer  Is  wary. 

Some  of  the  reports  of  activities  of  agents 
indicate  they  allege  that  water  will  be  de- 
livered in  1943  and  that  no  charges  will  be 
.•Bossed  for  the  first  6  years.  Although 
Grand  Coulee  Dam  is  nearing  completion, 
the  irrigation  system  must  be  constructed 
before  water  can  be  made  available  to  irri- 
gate any  of  the  land.  At  the  rate  of  con- 
struction planned.  50,000  acres  will  receive 
water  In  1944  and  thereafter  from  50,000  to 
70,000  acres  or  more  will  be  addeil  each  year 
until  all  of  the  1,200,000  acres  receive  water, 
which  will  probably  take  about  25  years. 

Terms  of  repayment  have  not  yet  been 
established.  The  cost  of  water  will  depend 
upon  two  items;  that  part  of  construction 
costs  of  the  project  which  is  allotted  to  irri- 
gation, and  the  annual  cost  of  maintenance 
and  operation  of  water  distributing  facili- 
ties. It  has  been  estimated  that  the  average 
for  water  rights  will  lie  between  $85  and 
$1CO  per  acre.  Under  existing  authority  the 
Secretary  of  the  Interior  may  defer  the  date 
of  the  first  payment  on  account  of  construc- 
tion costs  for  a  period  not  to  exceed  10 
years,  to  ease  the  financial  burden  of  the 
settler,  after  which  construction  charges, 
without  interest,  may  be  spread  over  n 
period  of  40  years. 

The  Bureau  of  Reclamation,  in  cooperation 
with  40  other  agencies  of  the  Federal,  State, 
and  local  governments,  Industries,  educa- 
tional Institutions,  and  civic  organizations 
has  launched  Joint  investigations  to  plan  for 
the  successful  settlement  and  development  of 
the  Columbia  Basin  area.  Anyone  interested 
can  obtain  additional  Information  by  writing 
to  the  Commissioner,  Bureau  of  Reclamation, 
Washington,  D.  C.,  or  the  Supervising 
KiiKineer,  Bureau  of  Reclamation,  Coulee 
Dam.  Wash. 


Humboldt  Corn-Fed  Sheep 

AS  an  experiment,  corn  harvested  on  the 
Hiimholdt  project,  Nevada,  last  season  was 
fed  to  sheep  on  the  ground  to  determine 
t lie  value  of  such  feeding,  both  as  to  benefit 
to  the  si,,.,.,,  .,,„[  profit  from  the  corn  crop, 
"Mich  had  made  a  very  favorable  growth 
•luring  the  year.  Reports  showed  that  the 
experiment  was  exceptionally  satisfactory  and 
profitable. 


Widening  Columbia  River 
Channel  by  Contract 

CONTRACT  has  been  awarded  to  the  Max 
J.  Kuney  Co.  of  Spokane  Wash.,  for  the 
widening  of  a  section  of  the  Columbia  River 
Channel  In  the  Little  Dalles  area  near  the 
Canadian  border  in  Washington.  The  pur- 
pose of  this  work  is  to  prevent  flooding 
Canadian  lands  above  the  151-mile  lake  which 
Is  being  formed  back  of  Grand  Coulee  Dam. 

The  amount  of  the  successful  bid,  the 
lowest  of  six  proposals  received  and  opened 
at  the  local  project  office,  was  $249,000. 

The  contractor  will  do  all  the  necessary 
excavation  work  required  for  the  widening 
of  the  river  channel  and  for  shore  protection 
at  and  near  the  Little  Dalles.  The  contract 
Involves  excavation  of  300,000  cubic  yards 
of  material,  including  the  removal  of  islands, 
and  placing  of  18,000  cubic  yards  of  riprap 
for  the  protection  of  the  river  slopes. 

This  Is  the  only  section  of  the  river  channel 
that  will  be  widened.  A  peculiar  combination 
of  circumstances  makes  the  work  necessary 
in  the  Little  Dalles,  where  groups  of  little 
Islands  or  pinnacles  would  prevent  a  steady 
flow  of  the  river  at  a  rate  that  would  be  suf- 
ficient to  care  for  high  floodwaters.  By 
widening  the  river  channel  and  excavating 
the  islands  the  danger  of  floods  above  the 
Little  Dalles  in  Canada  will  be  eliminated. 

This  particular  section  of  the  river  was 
made  a  subject  for  study  and  investigation 
by  the  Denver  laboratories  of  the  Bureau  of 
Reclamation,  where  practical  research  prob- 
lems are  considered  In  connection  with  the 
construction  of  irrigation  projects.  A  hy- 
draulic model  was  built  to  scale  and  simu- 
lated operations  of  the  river  observed  and 
tested.  Officials  of  the  Canadian  government 
observed  the  operation  of  the  model  and  ap- 
proved the  plan  of  widening  the  river  channel. 

Stretching  up  the  Columbia  River  151  miles 
to  the  Canadian  border  the  reservoir  will 
cover  an  area  of  82,000  acres  (128  square 
miles).  Its  average  width  will  be  4,000  feet 
and  its  maximum  depth  about  375  feet,  with 
a  capacity  of  about  10  million  acre-feet  of 
water — equivalent  to  25,000  gallons  for  every 
inhabitant  of  the  United  States,  nearly  a  10- 
year  supply  for  all  pnri>oses  for  the  city  of 
New  York.  Of  the  total  capacity  5,000,000 
acre-feet  will  be  useful  for  irrigation  and 
power  development. 

With  Grand  Coulee  Dam  nearing  comple- 
tion water  has  already  been  backed  upstream 
approximately  100  miles,  making  the  lake 
about  two-thirds  of  its  ultimate  length. 

This  will  be  the  third  largest  reservoir  in 
the  United  States,  exceeded  In  size  only  by 
Lake  Mead,  the  reservoir  created  by  Boulder 
Dam,  and  Fort  1'eck  Reservoir,  Mont. 

The  work  on  the  widening  of  the  river 
channel  Is  required  to  be  finished  within  115 
days  and  all  the  work  most  be  completed 
within  210  days  after  receipt  of  notice  to 
proceed  under  the  contract. 


Defrosters  at  Grand  Coulee 
Necessary  to  Combat  Ice 

MAMMOTH  "defrosters,"  probably  the  largest 
In  the  world,  are  being  lnstall.il  at  Grand 
Coulee  Dam,  Wash.,  now  nearing  completion 
Mure  than  »  miles*  of  electric  heating  cable 
and  nearly  an  acre  of  steel  plates  are  bein* 
placed  along  the  top  of  the  great  dam  to 
Insure  proper  winter  operation.  The  gi- 
gantic heating  apparatus  will  prevent  Ice 
formation  which  might  freeze  tight  the  11 
huge  drum  gates  along  the  dam's  1.650-foot 
overflow  spillway.  The  gates,  which  control 
the  flow  of  the  Columbia  River  over  the 
dam,  are  designed  to  perform  their  tart 
through  flotation  In  water.  Without  "de- 
icing,"  the  ends  of  the  gates  probably  would 
stick  to  the  spillway  piers  during  low  tem- 
peratures, or  an  icy  bond  might  form  wbere 
they  rest  on  their  steel  seats.  Placing  plates 
in  the  spillway  and  heating  them  will  prevent 
this. 

The  largest  of  the  11  plates  will  be  135 
feet  long  by  8>A  feet  wide.  There  will  be 
22  pier  plates  also,  one  on  each  end  of  each 
gate,  which  will  contain  approximately  875 
square  feet  each. 

AVir  Heating  Method 

The  plates  will  be  heated  by  induction.  • 
comparatively  new  method  of  electrical  heat- 
ing. In  ordinary  heating  the  hot  element, 
as  in  a  stove,  is  a  metal  of  high  resistance 
to  electricity.  This  resistance  cause*  the  ele- 
ment to  become  hot  and  radiate  beat  In 
induction,  on  the  other  band,  wiring  Is  used 
to  produce  heat  by  setting  up  an  electro- 
magnetic field  around  itself  In  steel  plate* 
wherever  It  Is  strung  through  them.  Elec- 
tric action  by  induction  caueos  generation  of 
heat  In  the  plates  rather  than  the  wires. 

Electricity  will  be  supplied  from  twenty- 
two  150-kllovolt-ampere  transformers — two 
transformers  per  drum  gate — located  In  the 
drum  gate  gallery  immediately  underneath  the 
gate  chambers.  In  the  neighborhood  of  .'., 
million  watts  might  be  used  for  a  really 
tough  defrosting  Job. 

This  year's  work  has  brought  Grand  Coulee 
Dam  virtually  to  completion,  with  08  percent 
of  the  concrete  work  finished.  The  pumping 
plant  structure  and  both  end  sections  of  the 
dam  have  been  advanced  to  final  height.  The 
spillway  sit-t ion  has  been  brought  to  crest 
height,  and  the  spillway  bridge  piers,  which 
will  support  a  portion  of  the  roadway  across 
the  top  of  the  dam,  are  within  a  few  feet 
of  ultimate  height. 

When  eomTvlIng  is  resumed  early  In  the 
spring,  about  35.000  yards  will  remain  to  be 
placed  to  bring  the  structure  to  completion. 
The  remaining  concrete  work  Includes  the 
elevator  towers,  sidewalks,  the  spillway 
bridge.  iwranets,  and  a  nuinbrr  »f  minor 
inliuf'llaiieoiiN  features.  Moot  of  tin—-  will 
be  finished  during  the  ptv*ent  year. 
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Utilization  of  Colorado  River  Power 

By  L.  N.  McCLELLAN,  Chief  Electrical  Engineer,  Bureau  of  Reclamation,  Denver,  Colo. 


COLORADO  RIVER  power  is  rapidly  taking 
an  important  place  in  the  industrial  develop- 
ment of  the  Southwest.  The  need  for  addi- 
tional power  in  southern  California  has  re- 
sulted in  an  accelerated  program  for  the  in- 
stallation of  additional  generating  equipment 
which  will  increase  the  capacity  of  the  Boulder 


power  plant  and  in  the  construction  of  addi- 
tional transmission  facilities  to  carry  this 
power  to  the  load  centers.  A  drought  in  cen- 
tral Arizona  has  caused  a  serious  shortage  of 
water  for  both  irrigation  and  power  purposes, 
and  a  transmission  line  from  Parker  Dam  to 
Phoenix,  Ariz.,  was  rushed  to  completion  in  or- 
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der  to  supply  power  from  Boulder  Canyon  in 
this  area  to  relieve  this  critical  situation. 
Additional  power  from  the  Parker  Dam  power 
project,  now  under  construction,  will  be  sup- 
plied in  the  Phoenix  area  as  soon  as  the  Parker 
power  plant  is  ready  for  operation. 

Boulder  Power  Development 

The  Boulder  power  plant  is  designed  for  an 
ultimate  installation  of  17  main  generating 
units,  two  with  a  capacity  of  40,000  kilovolt- 
amperes  each,  and  15  with  a  capacity  of  82,500 
kilovolt-amperes  each,  making  a  total  ultimate 
generating  capacity  of  1,317,500  kilovolt- 
amperes,  exclusive  of  two  station-service  gen- 
erating units,  each  having  a  capacity  of  3,000 
kilovolt-amperes.  At  present  eight  82,500- 
kilovolt-ampere  units  and  one  40,000-kilovolt- 
ampere  unit  are  in  operation,  and  three  addi- 
tional 82,500-kilovolt-ampere  units  are  being 
installed. 

The  Boulder  power  plant  actually  consists 
of  four  separate  power  plants  in  one  build- 
ing, each  operated  independently  of  the  others. 
The  largest  group  of  generating  equipment 
comprises  four  of  the  large  units  and,  early 
next  year,  will  have  two  additional  units. 
This  group  generates  power  for  the  cities  of 
Los  Angeles,  Burbank,  Glendale,  and  Pasa- 
dena ;  the  State  of  Nevada ;  and  the  United 
States  at  Boulder  City.  It  is  anticipated  that 
eventually  one  additional  large  unit  and  one 
40,000-kilovolt-ampere  unit  will  be  added  to 
this  group.  Another  group,  comprising  two  of 
the  large  units  and  which  eventually  will 
have  two  more  units,  furnishes  power  for  the 
Metropolitan  Water  District  of  Southern  Cali- 
fornia for  pumping  water  through  the  dis- 
trict's aqueduct.  Power  from  this  group  of 
units  is  also  delivered  temporarily  to  the  Salt 
River  Valley  Water  Users  Association ;  to  the 
Citizens  Utilities  Co.,  which  serves  King- 
man,  Arizona,  and  vicinity;  and  the  Cali- 
fornia-Pacific Utilities  Co.,  which  serves 
Needles,  Calif.,  and  vicinity.  Both  of  these 
groups  of  generating  equipment  are  operated 
by  the  city  of  Los  Angeles  through  its  bureau 
of  power  and  light. 

The  third  group  of  generating  equipment, 
comprising  two  of  the  large  units,  will  have 
a  third  unit  in  operation  in  1942.  This  group 
generates  power  for  the  Southern  California 
Edison  Co.  It  is  anticipated  that  eventually 
a  fourth  unit  will  be  added  to  this  group. 
The  40,000-kilovolt-ampere  generating  unit, 
which  generates  power  for  the  Nevada-Cali- 
fornia Electric  Corporation  is  the  fourth 
group.  The  third  and  fourth  groups  are  both 
operated  by  the  Edison  Co. 

The  city  of  Los  Angeles  has  three  287,000- 
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\nli  transmission  lines  from  Boulder  Daui  to 
Los  Angeles,  with  u  combined  captu-lty  of 
H«I.I«K)  kllovolt-!iiii|K>rc8.  The  Metroix>litun 
XVater  District  1ms  one  280,000-voIt  line  from 
llc.iiMiT  Dam  to  I  lie  district's  pumping  plants 
in  o|>cr!itioii  and  plans  to  add  a  second  -•"" 
kiloNolt  line  when  the  power  ri><iulred  for 
pumping  exceeds  the  capacity  of  the  first 
line.  These  two  lines  will  have  a  combined 
."iiKicity  of  330.000  kilovolt-amperes.  The 
Southern  California  Edison  Co.  has  one 
230,000-volt  line  in  operation,  and  a  second 
line  is  now  under  construction.  These  two 
lines  will  have  a  total  capacity  of  330,000 
kilo\olt  -amperes.  The  Nevada  -  California 
Klcctrlc  Corporation  has  one  138,000-volt  line 
from  Boulder  Dam  to  San  Bernardino,  Calif., 
rapahle  of  transmitting  40,000  kilovolt-am- 
IHTCS.  The  Lincoln  County  Power  District 
has  a  66,000-volt  line  from  Boulder  Dam 
to  Pioche,  Nev.  The  voltage  of  this  line  can 
be  raised  tq  138,000  if  the  load  develops  be- 
yond the  capacity  of  the  line  at  66,000  volts. 
The  Citizens  Utilities  Co.,  has  a  66,000-volt 
line  from  Boulder  Dam  to  Kingman  and  the 
mining  district  in  northern  Arizona;  the 
Pacific  Utilities  Co.,  a  66,000-volt  line  from 
Boulder  Dam  to  Needles,  Calif. ;  the  Southern 
Nevada  Power  Co.,  one  66,000-volt  line  and 
one  33,000-volt  line  from  Boulder  Dam  to  Las 
Vegas,  Nev. ;  and  the  United  States,  one 
33.000-volt  line  from  Boulder  Dam  to  Boulder 
City.  Nev. 

Lake  Mead  has  a  storage  capacity  of 
32,358,000  acre-feet,  of  which  more  than 
20,000,000  is  active  storage.  This  large  stor- 
age capacity  makes  it  possible  to  retain 
water  accumulated  during  periods  when  the 
run-off  is  above  normal,  until  needed  during 
dry  periods  to  supply  the  irrigation  and 
power  requirements.  Studies  of  stream  flow 
and  reservoir  operation  indicate  that,  with 
present  upstream  irrigation  development,  the 
Boulder  Canyon  project  is  capable  of  pro- 
ihiring  4,330,000,000  kilowatt-hours  of  firm 
energy  and  an  average  of  1,643,000,000  kilo- 
watt-hours of  secondary  energy  per  year. 

Salts  of  electric  energy  from  Boulder  power  plant 
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At  present,  Lake  Mend  contains  more  than 
24,000,000  acre-feet,  and  the  water  now  in 
the  active  portion  of  the  reservoir  IK  sufficient 
to  generate  about  5,000,000,000  kilowatt-hours. 
The  quantity  of  water  now  In  the  active  stor- 
age is  the  equivalent  of  about  8,000,000  bar- 
rels of  fuel  oil  used  In  a  modern  steam- 
generating  station.  Plates  A  and  B  show 
graphically  the  expected  release  of  water 
from  Boulder  Canyon  Reservoir  for  power 
production  for  average  and  dry  conditions  In 
southern  California.  The  release  for  power 
will  exceed  the  Irrigation  requirement*  at  all 
times  after  the  po-.ur  plant  is  In  full 
production. 


The  accompanying  tabulation  Knows  the 
actual  utilization  of  Boulder  Canyon  energy 
for  the  contract  year*  1JW8,  1K».  and  IWtt 

Plate  C  shows  graphically  the  kilowatt- 
hour  output  of  the  Boulder  power  plant  hy 
months  from  the  U-Kinnlni:  of  operation  lo 
and  Including  September  1940. 

A  mihfttantlal  block  of  Boulder  imwrr  IK  Ml 
present  In  effect,  supplying  part  of  tin-  power 
load  In  northern  California.  This  IK  bring 
accomplished  by  mibMtitutlnit  Boulder  power 
for  Big  Creek  power  on  the  Southern  Califor- 
nia Kdl*on  Co.'a  system  In  southern  California, 
and  the  Big  Creek  power  no  released  IK  being 
delivered  to  the  PartnV  Oa»  ft  Kl.vtrir  IV  fp 
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FROM    THE    BOULDER  POWER  PLANT 

PLATE  C 

to  150,000  kilowatts  of  Boulder  power  is  being 
relayed  to  the  northern  California  market  by 
this  operating  arrangement  between  the  two 
companies.  This  is  a  very  satisfactory  ar- 
rangement in  that  it  makes  it  possible  to  uti- 
lize Boulder  power  which  is  now  available  and 
for  which  there  is  no  other  market  at  the 
present  time.  It  will  reduce  the  installation 
of  additional  generating  capacity  in  northern 
California  until  power  from  the  Shasta  Dam 
on  the  Sacramento  River  becomes  available. 

The   Parker   power   plant   is  designed   for 
four   generating   units   of  30,000-kilovolt-am- 


pere  capacity  each.  Three  of  these  units 
comprise  the  initial  installation,  which  is  ex- 
pected to  be  ready  for  operation  about  the  first 
of  1942.  The  Parker  power  plant  will  be  cap- 
able of  producing  about  672,000,000  kilowatt- 
hours  per  year.  The  United  States  and  the 
Metropolitan  Water  District  have  the  right  to 
one-half  each  of  the  power  available  at  Parker 
Dam.  The  district,  however,  will  not  need  its 
share  of  Parker  Dam  power  for  perhaps  15 
to  20  years,  and  the  United  States  is  disposing 
of  the  district's  share  during  the  interim,  sub- 
ject to  recall  when  needed  by  the  district. 


Two  161,000-volt  transmission  lines  have 
been  built,  one  extending  from  Parker  Dam 
to  Phoenix,  Ariz.,  which  is  now  being  oper- 
ated temporarily  at  66,000  volts  to  transmit 
Boulder  power  to  the  Salt  River  .Valley  Water 
Users  Association  at  Phoenix,  and  the  second 
extending  from  Parker  Dam  to  the  Gila  proj- 
ect. It  is  planned  to  extend  this  latter  line 
into  the  Imperial  Valley  and  make  an  inter- 
connection at  drop  No.  4  on  the  All-America  n 
Canal  with  the  power  system  of  the  Imperial 
Irrigation  District.  At  the  Phoenix  terminal 
of  the  Parker  Dam-Phoenix  line,  the  voltage 
will  be  reduced  to  66,000.  One  66,000-volt 
line  will  extend  to  Tucson,  Ariz.,  and  a  second 
66,000-volt  line  will  extend  to  Sacaton,  Ariz., 
where  it  will  connect  with  the  power  system 
of  the  San  Carlos  Indian  irrigation  project. 

The  disposition  of  Parker  power  is  shown 
in  the  accompanying  tabulation. 


Parker    Dam    power    project — Power    contracts 
and  estimated  annual  energy  requirements 


Estimated 

Power 

annual 

Power  contractor 

require- 

energy 

ment 

require- 

ment 

Kilmolt- 

Kilowatt- 

Salt  River  Valley  Water  Users  Asso- 

amperes 

hours 

ciation  '  _  „ 

30,000 

150,  000,  000 

Central  Arizona  Light  &  Power  Co.i  . 

40,000 

150,000,000 

Tucson  Qas,  Electric  Light  A  Power 

Co.' 

15  000 

40  000  000 

San  Carlos  Indian  project  *  .  . 

5,000 

12.000,000 

Gila  project  (initial  development)  *. 

4,000 

15,000,000 

Parker  Indian  Reservation  ' 

500 

2  000  000 

Imperial  Irrigation  District  i.  __  _  . 

15,000 

40,  000,  000 

Gila  Valley  Power  District  ' 

1     Kill 

3  000,000 

Arizona  Edison  Co.  or  city  of  Yuma  ' 

3,000 

7,000,000 

Total   .  

113,500 

419,000,000 

1  Contract  executed. 


1  Proposed. 


This  tabulation  includes  only  the  initial 
power  requirement  of  the  Gila  project.  When 
this  project  is  fully  developed,  it  will  require 
about  161,000  kilowatts  and  1,064,000,000  kilo- 
watt-hours per  year  for  pumping  purposes. 

The  development  of  the  Gila  project  beyond 
the  initial  stage  and  the  normal  growth  of 
load  in  the  territory  where  Parker  power  will 
be  utilized  will  necessitate  additional  gener- 
ating capacity,  probably  by  1945. 

Bulls  Head,  Development 

The  next  development  planned  on  the  lower 
Colorado  River  is  at  the  Bulls  Head  site 
about  midway  between  Boulder  Dam  and 
Parker  Dam.  This  development  will  provide 
sufficient  storage  below  Boulder  power  plant 
to  reregulate  the  water  released  from  Boulder 
Dam  for  power  production  to  suit  the  irri- 
gation requirements  of  the  lower  valley,  and 
it  will  produce  about  895,000,000  kilowatt- 
hours  per  year.  The  Bulls  Head  power  plant, 
as  now  proposed,  will  have  a  generating  ca- 
pacity of  180,000  kilovolt-amperes.  The  Bulls 
Head  power  plant  will  be  interconnected 
with  the  Parker  power  plant  probably  by 
two  transmission  lines  operating  at  161,000 
volts. 
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CCC  Reconstructs  Alkali  Creek  Inclined  Drop 


SHOSHONE  PROJECT 
By  R.  C.  KAY,  Assistant  Engineer,  CCC 


IX  northern  United  States,  building  of  major 
concrete  structures  is  always  a  difficult  prob- 
lem in  winter.  When  the  construction  site  Is 
<>iit  in  the  open  country  removed  from  a 
convenient  source  of  supplies  and  materials 
anil  when  temiM-ratures  well  below  zero  are 
frequently  encountered,  the  problem  becomes 
acute.  Substantial  improvements  In  the 
ranal  systems  of  irrigation  projects,  however, 
can  lie  effected  only  when  the  water  is  out  of 
the  system,  a  period  coincident  with  the  cold 
weather  season  of  the  year.  On  the 
Shoshone  project  adverse  seasonal  conditions 
wen-  overcome  in  rebuilding  a  large  inclined 
drop,  by  the  aid  of  a  novel  movable  shelter 
building  placed  over  the  canal.  A  description 
of  this  CCC  feature  follows. 

Irrigation  water  is  furnished  both  to  the 
tiarland  and  Frnnnie  divisions  of  the  proj- 
ect through  the  Garland  Canal,  the  capacity 
of  which  Is  a  thousand  cubic  feet  per  second. 
Near  the  upper  end  of  the  canal  there  Is  a 
reinforced  concrete  inclined  drop  or  chute 
known  ;is  Alkali  ('reck  Inclined  Drop.  The 
chute,  2,005  feet  long  with  a  total  fall  of  43 
l eel.  terminates  in  a  recently  constructed 
reinforced  concrete  flume  over  Alkali  Creek. 

After  25  years  of  use  the  concrete  In  the 
chute  had  deteriorated  to  a  point  where  the 
dune  had  become  a  menace  to  a  project  area 
of  approximately  54,000  acres  of  land.  In  the 
11)38  irrigation  season,  a  40-foot  section  of 
the  chute  washed  out,  and  It  was  decided 
ibat  the  entire  structure  should  be  rebuilt. 

Investigation  dix-losed  that  the  chute  of 
traiH'zoidal  section  with  a  10-foot  bottom 
width,  114  to  1  side  slopes,  and  a  vertical 
height  of  3  feet,  4  inches,  did  not  have  suffi- 
cient capacity  for  safe  operation.  During  the 
height  of  the  irrigation  season  it  was  necessary 
to  sand  bag  the  sides  above  the  concrete  slopes 
!••  prevent  water  from  splashing  over  onto  the 
earth  tills  on  both  sidea  There  had  been 
some  settlement  of  the  side  slopes,  and  the 
bottom  was  so  badly  worn  that  in  many  places 
the  original  thickness  of  6  Inches  had  been 
minced  one-half.  The  concrete  as  a  whole 
was  beglHiiing  to  disintegrate,  probably  be- 
plt  run  aggregate  was  used  In  the 
original  construction  which  contained  an  excess 
amount  of  silt  and  alkali. 

1 1  was  decided  to  use  the  old  chute  as  a 
base  ii|Hin  which  to  place  a  new  structure  of 
Hie  same  type.  This  would  maintain  the 
original  alignment,  which  was  very  desirable, 
and  would  reduce  the  cost  of  construction. 

!;•  •  oM-tniction    plans,    furnished    by    the 


Movable  shelter  for  concrete  protection  in  use  on   Alkali  Creek 
inclined  drop  reconstruction 


Bureau  of  Reclamation,  provided  for  placing 
a  new  6-inch  tile  drain  under  the  old  chute 
for  the  entire  length,  and  a  new  C-inch  rein- 
forced concrete  lining  to  be  placed  Inside  of 
the  old  chute  with  1V4  to  1  side  slopes  with  a 
vertical  height  of  5  feet,  4  inches,  which 


would  provide  a  full  capacity  of  1.000  fe*t 
with  ample  freeboard.  The  plans  Included  • 
new  transition  between  the  new  chute  and 
the  flume  at  the  lower  end  and  a  new  Inlet 
transition  to  the  chute. 
After  considering  various  methixK  It  wax 


Enrollees  assembling  movable  shelter  for  concrete  protection 


decided  to  undertake  this  work  as  a  CCC  proj- 
ect. The  work  was  located  within  8  miles 
of  the  town  of  Powell,  and  as  Camp  BR-72 
had  adequate  supervisory  and  engineering 
employees  available,  construction  of  the  chute 
by  CCC  forces  was  considered  the  most  econo- 
mical method.  Subsequently  authority  for  a 
CCC  project  was  requested  and  approval 
was  obtained  October  9,  1939. 

Construction  cost  was  distributed  thus: 

The  irrigation  districts  to  furnish  6,000 
sacks  of  cement,  95,000  pounds  of  reinforcing 
steel,  15  M.B.M.  of  lumber,  1,950  feet  of 
6-inch  tile,  and  incidental  materials. 

The  CCC  to  produce  1,800  cubic  yards  of  con- 
crete aggregates,  furnish  all  labor,  super- 
vision, engineering,  equipment,  and  transpor- 
tation of  men  and  materials. 

Previous  to  the  approval  of  this  project  a 
combined  gravel  crusher  and  sand  washer 
had  been  placed  in  operation,  and  a  small 
amount  of  concrete  aggregates  had  been  pro- 
duced for  other  concrete  work.  However,  as 
the  pit  where  this  unit  was  in  operation  did 
not  produce  sufficient  sand,  a  second  sand 
washer  was  constructed  at  Alkali  Creek  near 
the  chute  and  additional  sand  was  produced 
and  stockpiled.  As  water  for  washing  sand 
had  to  be  obtained  from  the  canals,  aggre- 
gates had  to  be  produced  before  November  1, 
when  water  was  turned  off  for  the  season. 
By  operating  both  units  at  full  capacity  suf- 
ficient material  was  produced  for  all  concrete 
work  prior  to  that  time. 

Severe  winters  in  northern  Wyoming  make 
the  protection  of  concrete  work  after  No- 
vember 1  a  serious  problem,  especially  on 
a  structure  of  this  size.  Protection  of  con- 
crete during  placing  and  curing  was  pro- 


vided by  a  frame  building  102  feet  long  and 
28  feet  wide,  built  in  sections  at  the  camp  in 
Powell  and  hauled  to  the  work  site.  Ade- 
quate heating  facilities  were  provided  by  coal 
stoves  built  in  the  CCC  repair  shop  from 
4-foot  sections  of  15-inch  oil  well  casing,  in 
which  were  placed  a  solid  bottom,  grates, 
top,  flue,  and  doors.  Six  of  these  stoves  were 
constructed  and  hung  from  the  ceiling  of 
the  building  at  convenient  locations.  An 
electric  power  line  was  constructed  from  a 
nearby  transmission  line  to  the  work  site 
which  provided  for  electric  lights  and  power 
for  the  operation  of  electric  fans  to  circulate 
warm  air  throughout  the  building. 

All  equipment  and  materials  were  deliv- 
ered to  the  work  site  before  November  1, 
1939,  when  actual  construction  was  to  begin. 
However,  the  water  was  not  turned  out  of 
the  canal  until  November  5,  at  which  time 
work  was  started  on  all  phases  of  the  project. 
One  crew,  equipped  with  an  air  compressor 
and  pavement  breaker,  started  breaking  and 
removing  all  concrete  from  the  lower  or  first 
50  feet  of  the  old  chute,  where  the  new 
transition  from  the  new  chute  to  the  con- 
crete flume  was  to  be  constructed.  Upon  the 
completion  of  this  removal  work,  this  crew 
broke  and  removed  a  16-inch  strip  of  concrete 
up  the  center  of  the  old  chute,  excavated 
down  to  and  removed  the  old  tile  line,  placed 
a  new  6-inch  vitrified  tile  line,  and  backfilled 
the  trench  with  screened  gravel. 

A  second  crew  equipped  with  dump  trucks 
was  assigned  to  grading  work.  As  the  sides 
of  the  new  chute  were  to  be  raised  2  feet, 
the  grade  for  14  feet  on  each  side  had  to  be 
raised  correspondingly.  Embankment  ma- 
terials were  carefully  selected  from  pits  of 


Completed  Alkali  Creek  inclined  drop  before  cleanup 


desirable  location,  hand-placed  in  the  fill, 
and  tamped  to  obtain  all  possible  compaction. 

A  third  crew  cut,  bent,  and  placed  the  re- 
inforcing steel.  At  camp  two  enrollees 
manufactured  3-  by  3-  by  2%-inch  concrete 
blocks  for  holding  the  reinforcing  steel  up 
from  the  old  concrete. 

Upon  completion  of  this  preparatory  work 
the  building  was  set  up  at  the  lower  end  of 
the  chute.  The  first  concrete  was  poured 
January  3,  1940,  and  a  schedule  of  90  feet 
per  week  was  followed  through  January  and 
February.  This  was  accomplished  in  the 
following  manner :  Alternate  10-foot  panels 
were  poured  3  each  on  Tuesday,  Wednesday, 
and  Thursday  of  each  week.  The  balance  of 
the  week  and  until  Monday  morning  the 
building  was  kept  heated  to  a  temperature 
between  60°  and  70°  for  curing.  On  Monday 
morning  the  building  was  pulled  ahead  90 
feet  by  means  of  a  winch  truck,  and  the  sub- 
grade  was  thawed  out  that  afternoon  and 
night.  Concrete  pouring  again  started  Tues- 
day morning.  Before  any  concrete  was 
placed  the  temperature  of  the  subgrade  was 
checked  to  make  sure  that  no  frost  existed 
within  18  inches  of  the  surface. 

On  March  1,  after  the  weather  had  mod- 
erated considerably  and  frost  no  longer 
existed  in  the  subgrade,  a  second  building 
100  feet  long  and  28  feet  wide  was  built  of  a 
light  wood  frame  covered  with  canvas  and 
attached  to  the  rear  of  the  first  building. 
Thereafter  a  schedule  averaging  180  feet  per 
week  was  maintained  by  increasing  the  daily 
pour  to  40  feet.  The  only  concrete  placed 
outside  of  the  building  was  the  upper  or  inlet 
transition,  85  feet  long  and  77  feet  wide  at 
the  point  of  greatest  breadth.  The  last  con- 
crete was  poured  on  April  24,  1940,  and  water 
was  turned  in  on  April  30,  1940. 

During  the  period  April  24  to  May  23,  1940, 
when  the  project  was  fully  completed,  the 
buildings  and  power  line  were  dismantled  and 
an  operating  road  constructed  on  the  em- 
bankment on  each  side  of  the  new  chute. 

Nine  thousand  one  hundred  and  thirty-six 
enrollee  man-days  were  used  in  the  construc- 
tion of  this  project,  all  of  which  were  in- 
curred during  regular  working  hours  of  8  a.  m. 
and  4  p.  in.,  except  in  the  case  of  a  small 
group  of  concrete  finishers  and  night  firemen. 
Concrete  finishers  went  to  work  at  noon  and 
stayed  until  the  work  was  completed,  but  did 
not  exceed  8  working  hours.  Shifts  were 
arranged  for  night  firemen  so  that  there  were 
always  two  enrollees  on  duty. 

Final  quantities  for  this  project  were  as 
follows :  276  cubic  yards  of  excavation,  239  of 
concrete  removed  from  the  old  chute,  9,451  of 
embankment,  1,950  linear  feet  of  6-inch  vitri- 
fied clay  pipe,  95,000  pounds  of  reinforcing 
steel,  1,100  cubic  yards  of  concrete  and  4 
M.  B.  M.  of  timber  in  the  county  road  bridge. 

During  construction  of  the  project,  on-and- 
off-the-job  instruction  was  given  in  all  phases 
of  the  work.  The  excellence  of  the  work- 
manship and  appearance  of  the  completed  proj- 
ect clearly  show  the  value  of  this  training. 
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EDWARD  CHARLES  KOPPEN 
1879-1940 

THK  death  of  Edward  C.  Koppen  on  No- 
vember 25,  1940,  which  was  unexpected  and 
untimely,  resulted  from  an  illness  of  4  days 
following  a  severe  heart  attack  on  November 
:M.  Stricken  at  Parker  Dam,  he  was  taken 
to  I'hoenix,  Ariz.,  for  medical  treatment, 
which,  however,  proved  unavailing. 

Mr.  Koppeu's  boyhood  was  spent  in  his 
native  State  of  Illinois,  his  birth  having 
occurred  In  Chicago  on  October  8,  1879.  For 
40  years  he  followed  his  chosen  profession 
•  if  engineering,  divided  equally  between  the 
linreau  of  Reclamation  and  other  agencies. 
His  service  in  the  Bureau  covered  Intermit- 
tent periods  totaling  a  little  more  than  20 
>e.-irs.  For  the  past  5  years  he  had  been  in 
immediate  field  charge  of  construction  ac- 
tivities pertaining  to  the  Salt  River  and 
Parker  Dam  power  projects. 


i  'ousiderable  color  and  romance  marked 
.Mr.  Koppen's  career.  In  1900  he  was  as- 
signed to  the  exploring  expedition  "Mindore" 
which  conducted  topographic  surveys  and 
mapping,  as  well  as  road  and  bridge  con- 
struct ion,  under  the  supervision  of  the  United 
Suites  Army  Corps  of  Engineers  in  the  Philip- 
pine Islands.  From  1903  to  1905,  he  was 
employed  liy  the  Canton  Hankow  Rnilroad, 
Clinton.  China,  as  a  surveyman  on  railroad 
locution  and  construction.  His  initial  as- 
signment with  the  Bureau  of  Reclamation 
t\a-  iii  1009,  when  In  November  of  that  year 
In-  ua-  employed  as  an  instriimenlman  on 
the  I'.oiso  project,  Idaho,  immediately  follow- 
ing which  he  held  assignments  on  the  Carls- 
had  i  New  .Mexico i  and  Klamath  (Oregon- 
Ciilifnrnia)  projects.  His  experience,  ability, 
and  gond  work  merited  his  successive  pro- 
motions, and  at  the  time  of  his  resignation 
from  the  Klamath  project  In  January  l!»-."i. 


he  was  classified  as  office  engineer.  Following 
these  assignments  he  was  placed  in  charge  of 
power-site  Investigations  for  the  California- 
Oregon  Power  Co.  of  Medford,  Oreg. 

Mr.  Koppen  returned  to  the  Bureau  in  1034 
as  construction  engineer  on  the  Salt  River 
project,  Arizona,  where  he  supervised  numer- 
ous repairs  and  additions  to  the  spillways 
on  four  dams  on  the  Salt  River.  He  also 
supervised  to  its  successful  completion  the 
construction  of  Bartlett  Dam  on  the  Verde 
River  In  Arizona,  the  largest  multiple  arch 


dam  ever  constructed.  For  a  year  preced- 
ing his  death,  he  wnx  In  charge  of  the  Parker 
I  lam  (Miwer  project  on  the  Colorado  Illver. 

Mr.  Kopix-n'H  pa-sing  drought  nlmi-re  re- 
grets to  all  of  those  with  whom  he  hud  l«-«-ii 
asxocliitcd.  A  man  of  rare  qualified,  he  WMM 
unyielding  In  the  right  but  cotixlHtcntly  tol- 
erant to  his  fellow  men.  Ki-nardlcRs  of  the 
volume  of  work  devolving  upon  him.  lu> 
always  took  time  to  consider  the  perwmal 
Interests  and  welfare  of  thorn  under  hi- 
tmpcrvlsion. 


Articles  on  Irrigation  and  Related  Subjects 

By  EVA  HASSELQUIST,  Engineering  Division,  Washington  Office 


ABSORPTIVE  FORM  LINING 

Specified  for  Wyoming  Underpasses,  Engi- 
neering News-Record,  October  10,  1940, 
Vol.  125,  No.  15,  p.  eO. 

ALL-AMERICAN    CANAL 

Irrigation  Canal  Lined  to  Prevent  Seepage, 
Contractors  and  Engineers  Monthly,  Octo- 
ber 1940,  Vol.  37,  No.  10,  pp.  14-26. 

ANDERSON  RANCH  PROJECT 
$13,000,000  project  found  feasible,  Pacific 
Road    Builder    and    Engineering    Review, 
August  1940,  p.  24. 

BOULDER  CANYON  PROJECT 
Barr  Substation— A.  A.  Kronelnrg.  Electri- 
cal West,  October  1940,  Vol.  85,  No.  4,  pp. 
49-50. 

COLUMBIA  BASIN  PROJECT 
Columbia  River  Bridge  raised  45  feet.  En- 
gineering News-Record,  October  10,   1940, 
Vol.  125,  No.  15,  pp.  54-.".. 

Induction  heating  applied  to  Coulee  Drum 
Gates,  Ralph  D.  Goodrich,  Jr.,  Electrical 
West,  Octol>er  1940,  Vol.  85,  No.  4,  pp.  46-18. 

GLOVEB,  R.  E.,  and  F.  E.  COBMWELL 

A  new  procedure  for  estimating  the  stabil- 
ity of  granular  materials.  Technical 
Memorandum  No.  611,  Aug.  12.  1940,  27  pp. 
Price  65  cents,  Chief  Engineer,  Denver. 
Colo. 

HARRINGTON,  E.  R. 

A  History  of  Irrigation  in  Idaho's  Snake 
River  Valley.  Western  Construction  News, 
October  1940,  Vol.  15,  No.  10,  pp.  346-19. 

HOUGH.  B.  K.,  JB. 

Fitting  Rolled  Earth  Dams  to  Local  Ma- 
terial*. Civil  Engineering,  Vol.  10,  No.  11. 
pp.  689-92. 

llv\TT.  EnwARu.  and  MATTHEW.  RAYMOND 
Kcoiioinie   Studies   for   Public   Works   (In- 
volving Central  Valley  Project).  Civil  En- 
gine- -ing,  Vol.  lit.  N<«.  11.  pp.  "O.V8. 


KIRN.  FAIRFAX  D. 

Stresses  In  straight  gravity  dams,  luclud- 
ing  effects  of  tall  water  and  earthquakes. 
Technical  Memorandum  No.  607,  Aug.  1. 
1940,  49  pp.  Price,  $2.50  (supersedes  NW 
375  and  473),  Chief  Engineer,  Denver. 
Colo. 

NETHKBBY,  W.  L. 

Friant  plant  handles  600  toon  per  hour, 
illus..  Pacific  Road  Builder  and  Engineer- 
ing Review,  August  1940,  pp.  11-14  and 
cover. 

PAGE,  JOHN  C. 

The  Broad  View  of  Reclamation,  Civil  En- 
gineering, October  1940,  Vol.  10.  No.  10. 
pp.  615-618. 

Rule  of  Reclamation  In  Conservation. 
"Nature,"  p.  204,  August  1940. 

PARKER  DAM 

Waterworks  men  to  Inspect  Aqueduct 
Softening  and  Filtration  Plant— Win.  W. 
Anltman,  Western  City,  Octolx-r  1940.  Vol. 
16.  No.  10,  pp.  10-22. 

Parker  Dam  Power  Plant,  Civil  Engineer- 
ing, October  1940.  pp.  634-37. 

SHASTA  DAM 

Concreting  Plant  at  Shasta  Dam  Started 
on  6,000,000-cublc-yard  Job.  Wentern  Con- 
struction News.  October  1940,  Vol.  15.  No. 
10,  pp.  336-339. 

Shasta  Dam— Red  Letter  Days  «l— Pacific 
Road  Builder.  Septemln-r  194O.  pp.  11-15. 

U.  S.  RECLAMATION  BENEFITS  REPOTTED  to 
Congress  by  Commissioner  John  C.  Page 
and  E.  B.  Debler.  Hydraulic  Knglnwr.  Wort- 
em  Construction  News,  October  HMO.  Vol. 
15.  No.  10.  pp.  SS5-8S9. 


:.   C.   P. 

Technical  Aspects  of  the  Silt   Problem  «>u 
the  Colorado  River  (All  American  Canal  >. 
Civil  Engineering.  Vol.  1".  X".  11.  IT   ffl«S 
701. 
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Continental  Divide  Tunnel  Survey 

Colorado-Big  Thompson  Project 


By  M.  J.  GREEK,  Assistant  Engineer 


THE  13-mile  long  tunnel  beneath  the  Conti- 
nental Divide  between  Grand  Lake  and  Estes 
Park,  Colo.,  is  being  bored  by  beginning  with 
a  heading  at  each  end  and  meeting  somewhere 
near  the  middle  of  the  tunnel.  To  accomplish 
this  objective  it  was  necessary  to  do  a  great 
deal  of  accurate  surveying  to  insure  that  the 
two  headings  meet  both  vertically  (on  grade) 
and  horizontally  (in  alignment). 

One  survey  party  established  the  vertical 
control  by  running  a  precise  level  line  from 
an  existing  Coast  and  Geodetic  Survey  bench 
mark  at  Granby,  Colo.,  to  one  at  La  Porte, 
Colo.,  via  Fall  River  Pass,  surveying  to  and 
establishing  elevations  at  each  portal  en 
route.  A  second  survey  party  established  the 
horizontal  control  by  completing  a  precise 


line    on    the   surface    over    the    Continental 
Divide  above  the  proposed  tunnel. 

The  vertical-control  party,  consisting  of  one 
instrumentman,  one  recorder,  two  rodmen, 
and  one  umbrellaman,  used  a  Keuffel  and 
Esser  precise  level  of  the  Geological  Survey 
type  and  precise  rods  with  calibrations  in 
meters  on  the  front  faces  and  calibrations  in 
feet  on  the  back  faces.  Invar  steel  was  used 
for  the  base  of  the  rods  as  well  as  for  the 
faces  because  of  its  low  coefficient  of  expan- 
sion. The  level  party  was  in  general  able  to 
follow  near  existing  roadways,  but  in  order 
to  obtain  the  desired  accuracy  they  could  not 
work  in  windy  or  otherwise  inclement 
weather.  An  umbrella  was  used  at  all  times 
to  shade  the  instrument  to  prevent  the  metals 


1.  Looking  west  along  tunnel 
line     from     Wind     River. 
Arrow   shows  location   of 
East  Portal.     Steep  glacial 

moraine  in  background 

2.  View  westward  from   An- 
drews.   Arrow  shows  loca- 
tion    of     Point     Cascade 
across  the  deep  valley   of 

north  inlet 

3.  Looking  west  from  upper 
end      of     Glacier      Basin. 
Arrow   shows   location   of 
line   on    shoulder  of  Otis 
Mountain.     Diamond  drill 

rig  in  foreground 

4.  East      shoulder     of     Otis 
Mountain  from  near  Loch 
Vale.     Arrow  shows  loca- 
tion   of   tunnel-line    point 

"Otis" 

5.  Looking    west    from    Otis 
Peak    toward    Continental 
Divide,   showing    Andrews 
Glacier  and  the  Take  at  foot 
of  glacier.  Arrow  indicates 
point    tunnel    line   crosses 

Divide 


that  would  otherwise  be  exposed  to  the  sun 
from  expanding  more  rapidly  than  those  on 
the  shaded  side. 

The  telescope  of  the  precise  level  contains 
three  horizontal  cross  hairs  on  each  of  which 
a  reading  was  taken  for  every  sighting.  The 
rod  was  then  turned  with  the  back  facing  the 
instrument  and  the  center  cross  hair  was  read 
in  feet  on  the  back  of  the  rod.  All  four  read- 
ings were  recorded.  The  average  of  the 
three  readings  on  the  front  face  of  the  rod 
assured  a  more  accurate  reading  and  also 
allowed  the  recorder  to  detect  an  error  in- 
.stantly  should  the  two  intercepts  be  unequal. 
The  reading  in  feet  on  the  back  face  of  the  rod, 
when  converted  to  meters  by  the  recorder, 
allowed  for  an  additional  check  and  elimi- 
nated any  chance  of  the  instrumentman  read- 
ing the  wrong  even  meter  for  all  three  readings 
on  the  front  face.  The  reading  on  the  back 
face,  however,  was  for  check  purposes  only 
and  did  not  enter  into  the  final  notes  used  for 
establishing  elevations.  Each  portion  of  the 
level  line  was  run  at  least  twice ;  some  por- 
tions, where  results  were  divergent  by  an 
amount  greater  than  that  allowed  by  the 
approved  Coast  and  Geodetic  Survey  formula, 
were  run  a  third  or  fourth  time.  The  survey 
formula  states  that  all  sections  upon  which  the 
forward  and  backward  measures  differ  by 
more  than  4.0  VK  in  millimeters  ( in  which  K 
is  the  length  of  the  section  in  kilometers)  the 
section  is  to  be  rerun  until  at  least  one  back- 
ward and  forward  run  closes  within  allowable 
limits.  For  sections  0.5  kilometer  or  less  in 
length,  a  discrepancy  of  not  more  than  2.8 
millimeters  between  the  backward  and  for- 
ward runs  is  considered  satisfactory. 

This  work  was  slow  and  tedious.  It  was 
started  August  20,  1938,  and  the  110-mile 
survey  was  completed  on. February  27,  1939. 
The  accurate  results,  however,  justified  the 
effort,  since  on  the  line  run  between  portals 
(a  distance  of  50  miles)  with  permanent 
benches  set  approximately  every  mile,  the 
greatest  divergence  on  any  one  bench  mark 
between  backward  and  forward  runs  was  5.5 
millimeters  or  0.22  inch,  while  the  total  accu- 
mulated divergence  in  backward  and  forward 
runs  between  benches  set  at  the  east  and  west 
portals  was,  due  to  compensation,  only  2 
millimeters  or  less  than  0.08  of  an  inch. 

Difficult  Work 

Although  the  alinernent  survey  was  simple 
in  theory,  many  difficulties  were  encountered 
in  making  the  survey  because  of  the  rough 
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terrain  and  tedious  work  necessary  to  obtain 
i In'  ivc|iiirecl  accuracy.  A  point  was  set  on 
tin'  tunnel  line  within  easy  chaining  distance 
..('  <>nch  portal  and  tied  into  a  triangulatlon 
network  previously  established  during  the  In- 
vestigation of  the  project.  From  this  net- 
work the  length  and  azimuth  of  the  tunnel 
were  calculated.  The  azimuth  was  then 
turned  at  the  east  portal  point  and  a  line  of 
sight  projected  from  high  point  to  high  point 
over  the  Continental  Divide.  This  line  of 
sight  was  checked  and  rechecked  until  the 
engineers  in  charge  were  assured  of  the  ac- 
etiraey  required.  On  this  line  proper  fore- 
sights and  backsights  were  established  to 
insure  accuracy  in  carrying  the  line  into  and 
t  lin  nigh  the  tunnel. 

Although  to  have  established  points  approx- 
imately every  one-half  mile  would  have  been 
preferable  for  defining  the  targets  through 
the  telescope,  because  of  the  rough  terrain, 
this  would  have  introduced  the  more  objec- 
tionable features  of  steep  vertical  angles  and 
short  backsights.  The  steep  vertical  angles 
would  have  accentuated  the  least  variation 
of  the  theodolite  from  perfect  adjustment, 
while  the  short  backsights  necessarily  intro- 
duced at  the  crests  of  hills  would  not  only 
have  increased  the  number  of  sightings,  thus 
increasing  the  chances  for  errors  in  observa- 
tion, but  would  have  multiplied  the  amount 
of  such  error  when  the  line  was  carried 
forward  on  longer  foresights. 

For  these  reasons  as  well  as  to  avoid  cut- 
ting timber,  a  type  of  survey  was  chosen  that 
involved  sighting  from  high  point  to  high 
IHiint  with  long  sights  and  carefully  designed 
targets.  These  targets  were  designed  in  red 
.•mil  aluminum  colors  to  provide  a  vivid  con- 
trast to  the  eye  of  the  observer.  In  general 
:ui  aluminum  strip  designed  to  be  slightly 
greater  than  the  width  covered  on  the  dis- 
tant  target  by  the  cross  hair  of  the  Instru- 
ment was  fastened  to  a  wider  red  mast 
serving  for  a  background  and  to  support  a 
large  diamond-shaped  target  used  to  aid  in 
locating  the  signal.  Thus  the  width  of  the 
aluminum  strip  on  one  side  of  the  signal  mast 
might  be  wider  than  on  the  other  side  by  an 
amount  proportional  to  the  distances  from 
which  the  signal  was  to  be  sighted. 

Westward  from  the  tunnel  point  at  the 
east  portal  the  tunnel  line  rapidly  ascends 
SKI  feet  up  a  steep  glacial  moraine  and 
plunges  Into  a  wilderness  of  jack  pine  and 
aspen  which  for  'J  miles  covers  a  rough  glacial 
terrain  on  the  south  side  of  Glacier  Basin. 
In  order  to  eliminate  the  short  steep  sight 
and  avoid  the  timber,  the  tunnel  line  was 
lacked  up  l.ii  miles  to  the  top  of  Teddy's 
Teeth  ridge  where  the  first  tunnel  line  point 
«:is  set.  The  line  from  the  east-porlal  tunnel 
|Miini  "Wind  River"  to  "Teddy's  Teeth"  was 
included  in  the  trlangiihitlon  network,  angles 
Mimed,  and  its  azimuth  computed.  The  point 
first  established  on  Teddy's  Teeth  ridge  \\.-is 
then  moved  an  amount  sufficient  to  place  It 
r\aci|y  on  the  tunnel  a/imiith.  With  two 
established  on  the  tunnel  line  1.9 
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miles  apart  the  alignment  party  proceeded 
to  extend  this  line  over  the  Continental 
Divide. 

From  Teddy's  Teeth  ridge  the  line  was 
sighted  to  the  east  shoulder  of  Otis  Peak, 
hundreds  of  feet  above  the  steep  moraln  and 
timbered  wilderness  of  Glacier  Basin,  as  well 
as  above  the  rough  granite  ridges  nt  the  head 
of  the  basin  and  tin.-  precipitous  slopes  of 
Otis  Peak.  While  the  monument  on  Teddy's 
Teeth  was  reached  by  a  550-foot  climb,  over 
a  fair  trail,  materials  for  the  Otis  monument 
had  to  be  transport .  l  to  the  base  of  Otis 
I'eak  by  pack  animal.  I  hence  by  manpower  to 


the  top  of  Otis  I'eak,  and  then  down  the  cart 
slope  500  feet  In  elevation.  For  this  monu- 
ment as  for  the  others,  a  lot  of  back-brmklnf 
labor  was  expended  packing  approximately 
TOO  pound*  of  material  to  the  monument  rites 
by  manpower  over  trnlllcss,  bonlder-Htivwn 
mountain  topa  In  the  thin  ntm<«pnerv  of  hlch 
altitudes.  The  nionuinentH  o>nirtr«clcd  con- 
Mat  of  truncated  pyramid*  of  concrete  with 
beveled  edges,  18  Inches  high,  .to  by  15  indie* 
at  the  base,  and  24  by  It  Inches  at  the  (up. 
A  strip  of  bronze  l'-j  Inches  wide  and  IS 
Inches  long,  on  which  the  survey  points  iron- 
to  be  niark.il  was  »ct  In  the  i"i>  fact-  of  (he 


The  Rtitam*tioH  lira,  January 


monuments.  This  bronze  strip  allowed  for 
easy  movement  of  the  points  when  the  line 
was  checked  and  brought  to  precision. 

Westward  from  the  point  on  Otis  Peak, 
the  tunnel  line  drops  a  sheer  300  feet  to  the 
bottom  of  a  narrow  gorge  and  rises  rapidly 
an  equal  amount  to  the  crest  of  a  knife- 
edged  ridge.  Similarly,  the  line  drops  over 
gorges  and  ascends  to  the  crest  of  two  more 
sharp  ridges  which  comprise  a  portion  of 
the  rugged  east  shoulder  of  Otis  Peak  before 
dropping  to  the  level  of  the  tiny,  ice-fringed 
lake  at  the  foot  of  Andrews  Glacier.  The 
line  then  rapidly  ascends  the  glacier  along  its 
ragged,  southern  edge  and  crosses  the  Con- 
tinental Divide  at  an  elevation  of  12,125  feet 
above  sea  level,  3,825  feet  (or  nearly  three- 
fourths  of  a  mile)  above  the  floor  of  the  pro- 
posed tunnel.  The  Continental  Divide  was 
barely  visible  by  a  margin  of  2  or  3  feet  from 
the  Otis  monument  over  the  sharp  pinnacles  on 
the  side  of  Otis  Peak.  The  monument,  set  on 
the  Continental  Divide  above  Andrews  Glacier, 
was  the  only  one  on  the  survey  that  could 
be  reached  with  horses.  While  the  point  did 
not  require  the  laborious  packing  by  man- 
power, it  was,  perhaps,  the  most  difficult  for 
instrument  work.  It  was  often  found  neces- 
sary to  wait  long  periods  for  clear  weather 
and  calm  air  before  precise  survey  work 
could  progress.  The  accuracy  required  would 
not  permit  the  use  of  precise  instruments  in 
the  whistling  gales  of  this  high  pass  between 
Otis  and  Taylor  Peaks. 

Prom  the  point  Andrews  the  tunnel  line 
descends  westward,  dropping  rapidly  2,500 
feet  to  cross  the  valley  of  the  north  inlet  to 
Grand  Lnke,  then  rises  1,500  feet  to  the  crest 
of  a  ridge  east  of  Love  Lake,  and  descends 


500  feet  into  the  glacial  ,cirque  of  Love  Lake, 
missing  this  body  of  water  by  one-fourth  of  a 
mile.  It  then  ascends  a  boulder-strewn  talus 
slope,  jumps  a  300-foot  cliff,  and  reaches  the 
next  survey  monument  Cascade  at  an  elevation 
of  11,600  feet  on  the  high  ridge  northeast  of 
Mount  Enentah.  This  monument,  visible 
from  the  Continental  Divide  at  Andrews,  was 
the  most  difficult  of  all  to  reach.  Pack  horses 
were  used  over  an  excellent  trail  9  miles  from 
Summerland,  near  Grand  Lake,  to  the  small, 
high  mountain  lake,  Nokoni.  From  this  lake, 
a  rugged,  mile-long  ascent  of  1,000  feet  along 
trailless,  knife-edged  ridges  was  made  to 
reach  the  monument  Cascade. 

From  this  point  Shadow  Mountain,  on  the 
opposite  side  of  Grand  Lake,  could  be  seen 
on  the  tunnel  line.  The  tunnel  line  crosses 
1%  miles  of  mountainous  forest  over  the 
exact  top  of  Mount  Enentah,  down  its  steep, 
forested  slopes,  one-half  mile  across  the 
upper  end  of  Grand  Lake,  and  up  the  steep 
slopes  of  Shadow  Mountain.  This  monument 
is  located  on  the  west  shoulder  of  Shadow 
Mountain  about  one-third  of  the  way  down 
from  the  summit.  From  this  point  the  por- 
tal may  be  seen  by  looking  back  across 
Grand  Lake.  A  point  named  Monument  was 
set  on  line  above  the  portal  and  a  point 
called  East  Lake  Shore  was  set  on  line 
a  few  hundred  feet  from  the  portal — so  that 
by  occupying  the  point  East  Lake  Shore  and 
foresighting  the  point  Monument,  the  tunnel 
line  may  be  extended  into  the  tunnel  without 
using  any  short  sights  which  might  tend  to 
introduce  error.  Another  point,  West  Lake 
Shore,  was  located  on  the  tunnel  grade,  on 
line  across  the  lake  from  the  tunnel  at  such 
an  elevation  that  it  may  be  seen  in  the  same 


field  of  view  with  the  point  East  Lake 
Shore  from  any  point  in  the  western  half  of 
the  tunnel,  using  lights  for  sighting,  pro- 
vided that  atmospheric  conditions  inside  the 
tunnel  are  favorable.  Similarly,  at  the  east 
end  of  the  tunnel  a  point  was  set  at  the  base 
of  Teddy's  Teeth  on  the  tunnel  grade  that 
may  be  seen,  with  favorable  atmospheric 
conditions,  from  anywhere  in  the  eastern 
half  of  the  tunnel  in  the  same  field  of  view 
with  a  point  set  just  inside  the  tunnel  at  the 
east  portal.  Curvature  of  the  earth  in  the 
13  miles  is  sufficient  to  prevent  seeing 
through  the  tunnel,  but  will  not  prevent  the 
seeing  of  a  tiny  ray  of  light  at  either  end 
from  the  center  of  the  tunnel. 

Bringing  Points  to  a  Straight  Line 

Having  once  established  the  line  of  monu- 
ments over  the  tunnel  line,  it  was  necessary 
to  bring  the  points  on  the  bronze  plates  to 
an  exact  straight  line.  This  was  done  by 
turning  angles  at  each  point  to  the  lowest 
possible  fraction  of  a  second  with  a  precise 
"Wild"  theodolite,  which  instrument  is 
capable  of  turning  angles  to  the  nearest 
second  or  less  without  repetition — depending 
on  the  skill  of  the  observer.  Points  were 
then  adjusted  until  each  angle  was  exactly 
180°.  The  points  Otis,  Andrews,  and  Cas- 
cade were  first  brought  to  a  precise  straight 
line  by  the  angle-turning  method.  Points 
next  to  these  on  either  end  of  the  line  were 
then  made  to  conform  by  the  same  method, 
and  the  process  continued  in  each  direction 
until  the  portals  were  reached.  The  slight 
movement  of  portal  points,  the  greatest  being 
2  inches,  was  insufficient  to  conflict  with  any 


PROFILE   OF 
CONTINENTAL    DIVIDE    TUNNEL 

SHOWING   ALIGNMENT  SURVEY 
COLORADO    BIG   THOMPSON  PROJECT.  COLORADO 


{  16  }        The  Reclamation  Era,  January  1941 


of  ill.-  features  affixing  the  locution  of  the 
tunnel.  All  |Hiints  on  the  line  were  then 
checked  with  a  KeufTel  and  KSS«T  precise 
iln><iili)llte  by  n  different  observer,  both  by 
tin-  aiinle  Miniim;  method  anil  by  plunging 
a  straight  line.  The  angle-turning  method 
had  ili'-  disliiK-t  advantage,  of  allowing  for 
calculation  of  distances  the  points  were  to  be 
moved,  and  allowed  for  such  movement,  being 
dcjicndent  on  a  number  of  sightings.  It  was 
necessary  at  all  times  to  keep  Instruments 
-haded  and  to  work  In  calm  weather.  Theod- 
olites were  adjusted  to  the  finest  possible  de- 
gree of  accuracy.  Continuous  checks  on 
;i,ljn.-i niciiis  of  instruments  were  made  In  the 
field  during  the  course  of  the  survey  since  one 
faulty  sighting  could  easily  Involve  2  days' 
travel  for  its  correction. 

After  construction  work  started  on  the 
tunnel  on  May  20,  1941),  a  precise  point  was 
set  in  the  tunnel  near  the  east  portal  at  the 
last  position  from  which  the  point  "Teddy's 
Teeth"  may  be  seen.  This  point  was  dually 
checked  by  occupying  both  the  point  Teddy's 
Teeth  and  the  point  Grade  at  the  base  of 


Teddy's  Teeth  Mountain.  This  point  wax 
set  with  the  "Wild"  theodolite  by  the  angle- 
turning  method  which  allow-d  the  calcula- 
tion of  the  exact  amount  of  movement  neces- 
sary  to  place  the  point  on  line.  It  wax  then 
checked  with  the  Keuffel  and  Ksser  theodolite 
by  the  method  known  us  extending  a  straight 
line.  Future  precise  survey  work  Inside  the 
tunnel  on  the  east  side  will  de|>end  on  this 
first  tunnel  point  and  the  point  Urade,  both 
of  which  may  he  seen  from  any  point  in 
the  eastern  half  of  the  tunnel  with  favorable 
atmospheric  conditions.  A  similar  point  has 
been  set  In  the  tunnel  near  the  west  portal 
at  the  last  position  from  which  Shadow 
Mountain  may  be  seen.  This  will  be  checked 
by  occupying  West  Lake  Shore. 

Survey  parties  furnishing  daily  alinement 
inside  the  tunnel  during  construction  will 
set  roof  points  as  needed,  having  always 
a  precise  point  as  a  backsight.  These  work- 
ing points  will  be  checked  from  time  to  time 
by  the  precise  survey  party.  A  precise  point 
will  be  established  approximately  every  one- 
fourth  mile  inside  the  tunnel.  Such  points 


will  he  checked  by  occupying  the  point  and 
sighting  the  station  Jn-t  Inside  Ibe  portal 
and  the  grade  |xilnt  outxlde  the  tunnel.  All 
points  will  lie  checked  from  time  to  time  to 
ascertain  if  any  shifting  ban  .-<  nrn-d  I'tv- 
c!ne  levels  will  be  curried  Into  the  tunnel 
establishing  bent-hex  at  approximately  one- 
fourth  mile  interval-.  The  exact  location  of 
precise  point-  and  bcnchc*  m-id.-  the  tunnel 
will  IK;  determined  by  the  character  of  Ibe 
rock,  as  It  would  be  futile  to  net  such  a  point 
In  shifting  ground. 

The  tunnel  line  Ilex  almost  wholly  within 
the  Rocky  Mountain  National  Park  and  com- 
pletely crosses  It  on  a  line  3%  miles  north 
of  Long's  I'eak.  The  east  portal  IK  only  about 
:VH>  feet  outside  the  east  boundary  of  toe 
park,  while  the  west  portal  Is  three-tenths 
mile  outside  the  west  boundary.  Ik-cause  of 
the  varied  and  fascinating  mountains  and 
the  novelty  of  camp  life  In  the  Kocky  Moun- 
tain National  Park,  surveyors,  despite  heavy 
packs,  long  steep  trails,  and  weary  muscles, 
preferred  working  on  this  survey  to  other  and 
easier  assignments. 


Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory 


All- American  Canal  Project,  Ari^pna- 
Califarnia 

Alamo  Rirer. — The  name  "Alamo"  is 
Spanish,  meaning  cottonwoods,  and  was 
given  to  the  water  course  from  the  cotton- 
wood  trees  which  flourished  along  its  banks. 
Formerly,  the  river  headed  in  Mexico  some 
8  to  12  miles  southeast  from  Pilot  Knob, 
was  fed  by  overbank  flow  from  the  Colorado 
Kiver,  and  held  a  western  and  northwestern 
course  along  the  base  of  the  sand  hills  lying 
I"  i  lie  north  until  it  entered  California  about 
4o  miles  in  an  air  line  westward  from  the 
Colorado ;  continuing  northward,  it  emptied 
into  the  Salton  Sea.  This  river,  or  some  por- 
tion of  it,  was  sometimes  referred  to  as  Car- 
ter's Uiver  and  as  Salton  River. 

Rio  Parcdonc*. — This  stream,  which  is 
also  known  as  Quail  River  mid  as  Middle 
Uiver  (Rio  Medlo),  takes  a  southwesterly 
course  down  the  backbone  of  the  delta  cone. 
The  water  which  overtoils  the  right  bank 
"t  i  he  Colorado  at  |>oinls  5  to  10  miles  l>elow 
Pilot  Knoli  is  the  principal  source  of  supply 
fur  the  feeders  of  the  Ilio  Paredones.  The 
Spanish  word  "Paredon"  means  big  wall. 
The  name  of  the  river,  therefore,  implies 


'A  compilation  of  data  furnished  by  tin-  Held  of- 
•i   Mil-  Bun-ail  of  Reclamation.     The  following 
I-  ill'-  si-\.-iitli  Installment  In  tin-  scries  whli-li  begnii 
In  Hi.-  March  l8«ne  of  the  Km. 


high  banks  of  a  well-defined  channel,  which 
is  true  at  least  of  certain  portions  of  the 
watercourse.  It  flows  practically  on  the 
crest  of  the  divide  between  the  Gulf  and  the 
lake,  and  terminates  at  Volcano  Lake,  which 
is  probably  the  remnant  of  a  broad  outflow 
channel  that  at  one  time  connected  the 
ancient  Salton  Sea  with  the  Gulf. 

Alamo  River  Crossing. — The  structure  for 
carrying  the  All  American  Canal  across  the 
Alamo  River  from  which  the  crossing  de- 
rived its  name.  This  structure  is  provided 
with  two  sets  of  gates  and  a  wasteway 
channel  to  the  river  for  operation  of  the 
canal. 

Volcano  Lake. — This  lake  Is  crowded 
against  a  low,  narrow  l>eneh  at  the  base  of 
the  Cocopah  range  of  mountains.  Its  bed 
Is  at  an  elevation  of  M>  to  20  feet  above  sea 
level  and  its  high-water  stage  Is  about  '-"J  to 
25  feet  above  sea  level.  The  hem-bland  to 
the  west  has  probably  been  built  up  by  the 
mud  volcanoes  which  are  still  active  along 
the  western  margin  of  the  lake.  These  are 
of  the  well-known  t.M"1  of  solfataras,  and 
present  the  usual  characteristics  of  hot  mud 
springs.  Well-traveled  Indian  trails  to  sev- 
eral pools  of  moderately  hot  mud  Indicate 
their  popularity  as  a  cure  for  rheumatic  Ills. 
They  are  located  al  I'"1  base  as  well  as  on 
the  top  of  the  ralw<l  area  above  designated 
as  a  bench. 


New  River. — Volcano  Lake  had  a  mvond- 
ary  outlet  toward  the  north.  This  Ix  New 
River,  so  named  from  Its  unexpected  ap- 
IM-aram-e  flowing  Into  desert  in  the  year 
1849.  New  River,  at  the  lake  margin  ami  for 
some  distance  toward  the  north,  wax  not 
formerly  a  waterway  of  large  capacity. 
Less  than  one-fourth  mile  from  the  lake, 
this  channel  sends  off  a  branch.  Salt  Slough, 
toward  the  south,  to  a  union  with  Hardy's 
Colorado.  Tlie  mud  volcanoes  lie  upon  the 
high  ground  between  the  Salt  Slough  and 
Volcano  Lake. 

The  part  of  New  River  near  Vnh-ami  I-iike. 
Salt  Slough,  Volcano  Ijike,  and  Hardy's 
Colorado,  are  JHI— ililj  remnants  of  the 
waterways  which  connected  the  ancient  Snl- 
ton  Sea  with  the  Gulf. 

AViP  Rirer  Crofting. — This  xlrurture  carrkw 
the  All-Ainerienn  Canal  ncnwn  New  Hlver 
from  which  it  obtained  Us  name. 

CocofMih  Mim»lain».— In  the  Tenth  Report 
State  Mineralogist  of  California.  Saeramtiilo. 
Calif..  Calif..  IHW).  page  »14.  C.  R.  Omit  I 
writes:  "Just  south  of  the  United  St.-it.-- 
iNiundnry  line,  a  liarren  range  of  rugged  hill- 
extends  southward,  toward  tin-  Gulf  of  Cali- 
fornia :  this  Ix  the  C<»i>|iah  Range  MI  named 
from  the  C»ca|iah  Indians  who  Inhabited  tin- 
lower  part  of  the  delta  alx.ul  the  mouth  of 
the  Hardy." 

tli.nnlilill  --  Al»>    fri.m   re|Mtrl    «t»>vc 
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referred  to  we  quote :  "The  most  northern  of 
the  Cocopah  Mountain  range  is  distinguished 
by  the  name  of  Signal  Mountain,  from  the 
top  of  which  the  Cocopah  Indian  lighted  his 
signal  fires." 

The  Pattie  Basin. — This  basin  west  of  the 
Cocopah  Range  was  named  the  Pattie  Basin 
in  recognition  of  the  first  recorded  visit  to 
the  place  by  the  Patties,  father  and  son,  with 
their  party  In  1828. 

From  the  personal  narrative  of  J.  O.  Pat- 
tie,  1905,  it  appears  that  this  party  of  trap- 
pers descended  the  Colorado  from  Yuma  in 
an  effort  to  reach  the  Spanish  settlements 
to  the  southwest,  and  after  struggling  with 
floods  and  tides  at  the  mouth,  they  cached 
their  stores  of  furs  and  started  westward 
from  the  main  channel  through  the  niesquite 
jungles  of  the  delta  and  crossed  over  the 
Cocopah  Mountains,  probably  at  some  pass 
in  the  Sulphur  Mine  Range,  the  lower  cen- 
tral series  of  ridges,  and  then  traversed  the 
basin  by  a  2  days'  march  to  Palomar  Canyon, 
or  Agua  Caliente,  which  descends  from  the 
I>eninsula  range.  They  reached  the  Mission 
of  Santa  Catrina  where  they  were  taken 
prisoners  and  sent  to  San  Diego. 

Lake  Cahuilla. — The  shores  of  this  lake 
which  are  recorded  on  the  rocks  and  slopes 
of  the  Cahuilla  Valley  north  of  the  delta, 
had  an  area  of  approximately  2,100  miles. 
The  stream  was  110  miles  long  and  about  34 
miles  wide.  It  was  first  identified  and  de- 
scribed by  Dr.  William  P.  Blake  in  1853  in  a 
communication  to  the  San  Francisco  Com- 


mercial Advertiser.  Dr.  Blake  named  it  La 
( 'aim  ilia  from  the  name  of  the  valley  and 
of  the  Indian  Tribe. 

Salton  Basin. — This  is  the  name  applied 
to  the  region  in  southeastern  California  and 
northern  Lower  California  which  was  par- 
tially submerged  by  the  Colorado  River  dis- 
charging inland.  The  saline  content  of  the 
original  basin  gave  rise  to  the  name. 

Evaporation  of  the  former  sea  or  lake 
revealed  vast  deposits  of  salt  in  a  great  white 
field  at  the  bottom  of  the  former  lake.  This 
salt  was  mined  in  commercial  quantities  by 
the  New  Liverpool  Salt  Co.  prior  to  March 
8,  1905,  and  when  the  Southern  Pacific  Co. 
built  its  main  line  across  this  depressed  area 
in  1876,  the  railroad  station  nearest  the  salt 
deposits  was  named  Salton. 

Salton  Sea. — The  name  "Salton  Sea"  is 
appropriately  applied  to  the  recent  inflow 
and  partial  inundation  of  the  valley  covering 
the  salt  beds  at  Salton,  but  the  ancient  lake 
in  its  entirety  requires  a  distinctive  name. 
The  Salton  Sea  of  the  present  era  is  the  re- 
sult of  the  disastrous  events  which  followed 
the  opening  of  the  lower  intake  in  Mexico 
in  September  1904.  The  sea's  continued  ex- 
istence is  due  to  its  function  as  the  disposal 
area  for  the  waste  and  drainage  waters  from 
the  irrigation  system  which  flow  into  it  from 
the  Alamo  and  New  Rivers. 

Laguna  Maguata. — This  is  the  early  name 
given  to  a  body  of  water  in  the  Pattie  Basin 
lying  between  the  Cocopah  Mountains  and  the 
main  range  of  the  Peninsular  Mountains  in 


Lower,  or  Baja,  Calif.  "Maguata"  is  believed 
to  be  a  Cocopah  Indian  word,  the  derivation 
of  which  is  unknown.  However,  the  same 
lake  is  known  to  the  Mexicans  as  Laguna 
Salada  (Salt  Lake),  Laguna  being  the 
Spanish  word  for  lake  and  Salada,  salt. 
This  name  probably  is  the  one  more  com- 
monly used  on  the  maps  of  this  area. 

Sharp's  Heading. — When  the  Alamo  River, 
formerly  used  as  the  main  canal  from  the 
Colorado  River  to  the  Imperial  Valley,  was 
abandoned,  control  works  for  diversion  to 
the  valley  were  constructed,  consisting  of  a 
wooden  A-frame  with  flashboard  wastegates 
in  continuation  of  the  Alamo,  a  similar  gate 
at  the  head  of  the  West  Side  Main  Canal,  and 
a  combined  gate  and  drop  to  the  Central 
Main,  formerly  the  chief  canal  in  the  valley. 
Sharp,  the  watchman  employed  by  the  orig- 
inal California  Development  Co.  to  look  after 
the  gates,  or  heading,  was  honored  in  having 
this  important  station  on  the  canal  named 
Sharp's  Hoading. 

Calipatria. — Though  sometimes  abbrevi- 
ated to  "Calipat,"  this  city's  name  is  locally 
more  commonly  pronounced  "Cal-i-pay'tree-a." 
It  is  a  combination  of  two  words,  California 
and  Patria,  the  Spanish  word  meaning  native 
country,  or  fatherland.  The  founders  of  the 
city  selected  the  name  to  convey  the  im- 
pression of  California  homeland,  or  Cali- 
fornia home. 

Niland.— This  town,  located  at  the  junction 
of  the  Southern  Pacific  main  line  and  the 
branch  line  to  the  Imperial  Valley,  was  orig- 
inally known  as  Old  Beach  from  its  prox- 
imity to  the  old  beach  line  along  the  eastern 
side  of  the  valley  formed  at  some  prehistoric 
time  by  a  lake  much  larger  than  the  present 
one,  and  later  changed  to  Imperial  Junction. 
Niland,  an  abbreviation  of  Nile  Land,  was 
finally  selected  by  the  Imperial  Valley  Farm 
Lands  Association  because  of  the  resem- 
blance of  this  region  to  the  Valley  of  the 
Nile. 

Cabezon  or  Cahuilla  Valley. — So  named 
from  the  Cahuilla  Indians  who  have  inhabited 
the  oases  and  tillable  fringes  of  the  desert 
from  time  immemorial.  There  is  a  differ- 
ence of  opinion  regarding  the  proper  orthog- 
raphy of  this  name.  It  is  ably  discussed  by 
Dr.  David  Prescott  Barrows  in  The  Ethno- 
Botany  of  the  Cahuilla  Indians  of  Southern 
California.  He  writes :  "A  word  should  be 
said  as  to  the  pronunciation  and  spelling  of 
the  tribal  name,  Coahuilla.  The  word  is  In- 
dian, and  the  tribesmen's  own  designation  for 
themselves  and  means  'master'  or  'ruling  peo- 
ple.' There  is  some  slight  variation  in  its 
pronunciation,  but  the  most  usual  is  probably, 
Kow-wee-yah,  accent  on  the  second  syllable. 
The  spelling  has  been  various.  That  used  by 
the  early  writers  and  correct  according  to  the 
value  accorded  to  '11'  in  Spanish-American,  is 
that  adopted  here — Coahui-lla." 

Dr.  Blake,  in  the  year  1853,  when  passing 
through  "Ka-wee-yah"  or  the  Four  Creek 
Country  in  California,  with  Lieutenant  Wil- 
liamson, in  the  endeavor  to  conform  phoneti- 
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cally  to  the  Indian  imme,  wrote  it  "Cobullln," 
and  sometimes  "Cnhullla."  This  last  form 
seems  to  have  been  more  general  ly  accepted 
and  is  preferred  to  Cohullla,  Conhullla,  or 
any  other. 

Colorado  Desert. — The  drying  up  of  Lake 
Calm  ilia  left  a  broad  region  nt  the  head  of 
the  gulf,  a  depressed  area  below  the  sea  level, 
a  trackless  waste  of  nearly  level  land  extend- 
ing, including  the  delta,  for  some  200  miles 
northwesterly  beyond  the  present  limits  of 
tide  water  approximately  80  miles  south  of 
the  mouth  of  the  Gila  River  at  Yuma  on  the 
Colorado. 

The  name  "Colorado  Desert"  was  given  to 
iliN  region  by  Dr.  William  Blake,  in  1853, 
before  the  State  of  Colorado  received  Its 
tin  inc.  It  was  deemed  most  appropriate  to 
connect  the  name  of  the  Colorado  River  with 
the  region  inasmuch  as  the  desert  owes  its 
origin  to  the  river  by  the  deposition  of  allu- 
vions and  the  displacement  of  the  sea  water. 

Imperial  Valley. — In  the  spring  of  1900, 
when  George  Chaffey  decided  to  take  hold  of 
i  lie  desert  project,  and  open  the  region  for 
settlement,  he  objected  to  the  word  "desert." 
Neither  did  he  fancy  the  words  "Salton"  or 
"sink."  They  all  smacked  of  something  for- 
bidding and  disagreeable.  L.  M.  Holt,  editor 
of  a  Riverside  paper  and  a  publicist  of  note, 
a  long-time  friend  of  Chaftey's  helped  map  the 
publicity  that  acquainted  the  West  with  the 
new  development,  and  together  they  renamed 
this  region  "Imperial  Valley."  It  was  a 
happy  thought.  It  was  to  be  a  regal  region. 

Another  version  of  the  origin  of  the  name 
"Imperial  Valley"  is  given  in  the  Transactions, 
American  Society  of  Civil  Engineers,  Paper 
No.  1270,  by  H.  T.  Cory,  M.  Am.  Soc.  C.  E. : 

"The  Imperial  Land  Co.  decided  to  use  the 
inline  'Imperial  Valley'  for  the  region  to  be 
covered  by  the  irrigation  canals,  instead,  of 
•Colorado  Desert'  or  'Salton  Basin,'  partly  to 
distinguish  between  the  reclaimed  and  unre- 
claimed areas,  but  chiefly  for  the  effect  of  the 
name  on  readers  of  the  colonization  literature 
put  out  by  the  company.  The  name,  'Imperial 
Valley'  is  firmly  established  as  referring  to 
i  he  cultivated  portion  of  the  Colorado  Delta 
west  of  the  river,  whether  north  or  south  of 
the  International  Boundary  Line." 

Imperial  Canal. — The  original  canal  divert- 
ing from  the  Colorado  River  at  Hanlon's  was 
carried  from  California  into  Mexico  and 
paralleled  the  river  for  a  distance  of  about 
4  miles,  being  generally  one-fourth  to  one- 
half  mile  from  the  river  bank.  (The  name 
of  the  canal  naturally  followed  that  of  the 
valley  which  it  served.)  Its  course  then 
changed  from  south  to  southwest  and  west. 
Passing  close  along  the  south  base  of  the 
hills  which  hang  on  the  south  spur  of 
I'ilm  Knob,  its  first  section  terminated  with 
a  length  of  about  11  miles  at  the  lagoon. 
Theiiee  the  canal  water  was  carried  In  an 
artificial  channel  northwestward  to  a  well- 
<lctirii.(l  channel  of  Alamo  River,  the  natural 
Mow  of  which  was  westward  and  northwest- 
war.i  into  California,  and  the  canal  water 


flowed  in  this  channel  to  a  point  about  40 
miles  west  of  the  Colorado,  where  the  Alamo 
enters  California.  There,  about  1  mile  south 
from  the  international  boundary,  water  was 
diverted  from  the  Alamo  into  a  number  of 
irrigation  canals. 

Imperial  Dam. —  Imperial  Dam  Is  the  diver- 
sion dam  at  the  head  of  the  All-American 
Canal  and  was  named  for  the  district  It  Is 
to  serve.  The  Glla  project,  for  which  the 
dam  is  also  the  diversion  point,  did  not  be- 
come a  party  to  the  project  until  after  con- 
struction had  started. 

Coachella  Valley.— The  name  "Coachella" 
which  has  been  given  to  the  north  end  of 
the  valley  is  a  misnomer  and  Is  a  corruption, 
or  a  modified  form  of  the  Spanish  word.  It 
was  originally  Conchilla,  and  is  so  named  on 
the  maps  of  the  geographical  survey.  Conch- 
illa means  little  shells  and  the  name  was 
given  in  early  days  from  the  fact  that  the 
whole  valley  of  the  Salton  from  the  Mexican 
line  as  far  north  as  Indio  was  covered  with 
tiny  fresh  water  shells. 

Coachella  Canal.— This  canal,  diverting  from 
the  All-Amerlcan  Canal,  was  named  for  the 
Coachella  Valley,  which  It  serves. 

Coachella. — The  town  of  Coachella  was 
likewise  named  for  the  valley  In  which  It  Is 
located.  It  was  one  of  the  early  stations  on 
the  Southern  Pacific  Railroad. 

Hanlon  Heading.— On  December  15,  1905, 
work  was  begun  on  a  concrete  headgate  at 
Pilot  Knob  under  a  plan  put  forward  by 
Engineer  James  D.  Schuyler,  engaged  as  con- 
sulting engineer  by  the  California  Develop- 
ment Co.  His  plan  was  to  build  a  concrete 
headgate  large  enough  to  carry  the  low  flow 
of  the  river,  to  divert  all  of  the  water  through 
the  headgate  and  then  close  the  break  before 
high  water.  The  canal  below  the  gate  was 
to  be  dredged  to  river  size.  The  full  intent 
of  this  plan  was  never  realized,  but  the  head- 
ing was  completed  and  after  the  river  had 
been  returned  to  Its  original  channel  It  served 
as  the  Intake  to  the  canal  until  1918  when  a 
new  heading  was  constructed  along  the  river 
hank  6,000  feet  above  the  Hanlon  Heading. 

Hall  Hanlon,  referred  to  In  the  sketches  of 
C.  R.  Rockwood,  D.  L.  Russel,  and  Dr.  W.  T. 
Heffernan,  was  a  unique  character — an  Irish 
cattleman  who  owned  a  ranch  on  the  Colo- 
rado River  below  Yuma,  which  turned  out 
to  be  the  only  site  for  diversion  works  when 
Imperial  Valley's  reclamation  was  first 
planned.  As  a  farm,  the  property  was  worth 
about  $2,000,  but  Hanlon  saw  his  advantage 
and  held  out  until  he  cot  his  price,  $20,000. 
from  George  Chaffey.  During  all  the  years 
that  Roekwood  tried  to  finance  his  project. 
Hanlon  gave  option  after  option  for  small 
sums.  Hanlon  Heading  was  named  after 
him. 

Rockwood  Heading.— This  heading  was 
named  Rockwood  Heading  In  honor  of  Charles 
Robinson  Rockwood  whoso  vision  and  per- 
sistent effort  micccvdisl  In  bringing  about  the 
reclamation  of  the  desert  and  who  served  In 
the  beginning  an  chief  engineer. 


l'<l,,t  Knob.— Pilot  Knob  1*  a  Hinall,  dctacb<M. 
and  relatively  abrupt  mountain  lying  juiit  above 
the  International  boundary  line  on  the  WHt 
bank  of  the  river,  and  IB  one  of  the  landmark. 
of  the  region.  One  of  it-  rocky  arm*  extend* 
almost  to  the  present  went  kink  of  the  river. 
Ninety  years  ago  tbe  river  had  a  pronounced 
bend  and  hugged  the  rocky  point  until  paw- 
Ing  It.  The  time  when  the  xhlft  of  the  river 
took  place  Is  not  definitely  known,  but.  very 
fortunately,  at  present  the  alignment  here  IK 
almost  straight.  In  the  early  day*  the  pilot* 
of  the  river  steamers  came  to  recognize  and 
depend  on  the  rock  as  a  guide,  a  landmark,  a 
pilot  point— hence  Pilot  Knob. 

It  is  quite  significant  that  Pilot  Kii.il>  i-  the 
lowest  point  along  the  river  where  a  cannl  can 
be  taken  out  for  the  ili\er>ion  of  water,  with 
the  diverting  structure  resting  on  solid  rod:. 
For  this  reason,  It  has  been  cniwidered  M  a 
strategic  factor  In  the  Irrigation  of  the  Im- 
perial Valley.  Perhaps  no  case  In  more  itpec- 
tacular  than  that  of  Pilot  Knob  and  Its  rela- 
tion to  the  irrigation  system  of  Iui|ierlal 
Valley. 

I'ilol  Knob  check  and  trattciraji. — 80  named 
from  the  fact  that  It  is  situated  near  the  moun- 
tain of  that  name.  It  Is  tbe  largest  of  the  cnnal 
structures  for  controlling  the  operation  of  tbe 
canal.  A  set  of  gates  across  the  canal  and  it 
set  of  gates  In  the  left  bank  at  the  head  of  a 
concrete  wasteway  channel  will  permit  check- 
Ing  the  flow  Into  the  canal  below  tin-  point 
and/or  wasting  surplus  waters  or  emptying 
the  canal  above  Into  the  bead  of  tbe  Imperial 
Main  Canal  from  which  the  discharge  may  be 
passed  back  to  the  Colorado  River  through  the 
gates  of  Rockwood  Heading  or  allowed  to 
be  dissipated  through  the  canal. 

All-American  Canal. — The  All-American  Ca- 
nal is  the  name  of  the  waterway,  now  under 
contraction  from  the  Colorado  River  to  the 
Imperial  Valley,  signifying  location  entirely 
on  American  soil. 

In  November  1917.  the  Irrigation  district 
requested  the  Secretary  of  the  Interior  to 
make  an  immediate  survey  to  determine  the 
cost  and  feasibility  of  connecting  Imperial 
Valley  with  Lagtina  I  'am  by  the  count  mot  Ion 
of  the  All- American  Canal.  This  action  might 
be  declared  to  be  the  first  official  act  that 
started  the  Boulder  I>am- All-American  Canal 
project  on  Its  way. 

Unnamed  Wash  liphon.—A  siphon  Htructure 
to  carry  the  storm  flow  of  Unnamed  Wa«h 
over  the  canal.  Unnamed  In  the  designation 
of  one  of  the  major  washes  tranneclrd  by  tbe 
canal  which  has  no  name. 

Picacho  Wa*h  tiphon.— The  idnhon  utroc 
ture  on  the  canal  to  carry  the  Morm  flow  of 
Plcacho  Wash  acrow  the  canal.  Picmcho  Wattb 
Is  the  largest  drainage  course  cromed  by 
the  canal  with  the  exception  of  the  Alamo 
and  New  Rivers.  It  derives  Its  name  from  the 
fact  that  It  heads  In  the  region  of  Plmoho.  * 
prominent  rock  peak  of  the  terrain.  "Plcacho" 
being  the  Spanish  word  for  high  peak 

Impi-rlal.-  -Knrly  In  1001  the  mother  town 
of  Im|>vrlal.  named  from  Imprrlnl  Valley.  w»« 
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platted,  staked,  and  put  on  the  market.  Buy- 
ers were  immediate  and  plentiful.  Imperial 
was  in  the  beginning  the  center  of  all  activ- 
ity. Surveying  crews  worked  out  of  Imperial. 
Farmers  came  miles  with  their  slow  wagons 
for  a  week's  supply  of  groceries,  to  buy  farm 
tools,  et  cetera.  It  was  the  location  of  the 
first  of  everything — the  first  church,  the  first 
brick  building,  the  first  print  shop,  the  first 
drug  store,  grocery,  hardware,  blacksmith 
shop,  and  lumber  yard.  Its  tent  hotel  housed 
all  the  visitors  who  came  by  stage  and  later 
by  train.  The  beginnings  were  all  at  Imperial 
and  rightfully  does  that  city  proudly  cherish 
the  historical  traditions  that  go  with  the  be- 
ginnings in  Imperial  Valley. 

Brawley. — This  town  was  named  after  a 
Chicago  friend  of  A.  H.  Heber,  one  of  the 
principals  in  the  Imperial  Land  Co.,  which 
company  claimed  town-site  rights  exclusively 
to  the  town  after  4,000  acres,  of  which  It 
was  the  center,  had  been  underwritten  in 
1902  by  J.  H.  Braley,  a  Los  Angeles  cap- 
italist, and  later  taken  over  by  George  H. 
Carter,  who  at  the  time  was  building  the 
grade  for  the  new  railroad.  Mr.  Braley 
thought  he  foresaw  a  big  failure  in  the  Im- 
perial Valley  and  protested  the  naming  of 
the  town  after  him. 

HolMlle. — It  was  natural  that  the  build- 
ers of  Imperial  Valley  should  visualize  a  town 
east  of  the  Alamo  River.  From  the  first  it 
was  recognized  as  a  great  district  with  rich, 
soft  soil.  Experienced  farmers  were  eager 
to  bring  its  broad  acres  under  cultivation. 
Water  Companies  Nos.  5  and  7  were  laid 
out  and  their  stock  put  on  the  market.  The 
California  Development  Co.  approved  the  sale 
of  large  blocks  of  this  stock  at  wholesale 
prices  to  W.  F.  Holt.  In  the  contract  he 
was  given  the  town-site  rights  to  the  terri- 
tory. What  was  also  an  important  item,  the 
right  to  produce  electric  power,  was  a  part 
of  the  bargain. 

In  August  1903,  Mr.  Holt  announced  that 
a  company  had  been  formed  with  a  capital 
of  $500,000  and  that  the  town  of  Holton  would 
be  built  on  the  line  between  Nos.  5  and  7, 
adjacent  to  a  40-foot  drop  in  the  Alamo 
River  where  power  could  be  generated.  Be- 
fore developments  had  gone  very  far  the  name 
was  changed  to  Holtville  at  the  suggestion 
of  the  Post  Office  Department. 

El  Centra. — The  land  on  which  El  Centro 
stands  was  purchased  by  W.  F.  Holt  and  C. 
A.  Barker  in  1904,  and  Cabarker,  in  honor 
of  C.  A.  Barker,  secretary  of  the  Holton 
Power  Co.,  was  announced  as  the  name  of 
the  new  town  early  in  1905. 

However,  the  name  Cabarker  did  not  take 
well  or  sound  good  so  El  Centro  (The  Cen- 
ter) was  chosen.  In  June  1905,  articles  of 
incorporation  of  the  El  Centro  Land  Co.  were 
filed  by  W.  T.  Bill,  C.  C.  Ames,  C.  E.  Taylor, 
W.  I.  Omstead,  and  J.  W.  Veach. 

El  Centro  was  elected  the  county  seat  on 
August  6,  1907,  and  on  February  5,  1908. 
the  petition  of  El  Centro  citizens  to  incor- 
porate was  allowed. 


Gila  Project,  Arizona  l 

GMto  River.— The  Rio  Gila  (Xila,  Jila, 
Hela)  has  been  longer  known  than  the  Colo- 
rado or  any  other  river  in  Arizona  or  New 
Mexico.  It  was  probably  discovered  in  1539 
by  two  friars,  Juan  de  Asencion  and  Pedro 
Nadal,  and  in  the  same  year  by  the  negro, 
Estevan,  and  Fray  Marcos  de  Niza.  In  1604 
it  was  named  by  Onate  Rio  Nombre  de  Jesus. 
The  name  Hila  or  Gila  first  appears  about 
1679,  and  was  applied  to  the  river  above  the 
confluence  with  the  Salt.  Below  the  conflu- 
ence it  was  called  by  the  Spanish  mission- 
aries, Rio  Grande  de  los  Apostoles,  by  virtue 
of  the  fact  that  they  frequently  traversed 
its  course  to  the  Colorado  in  search  of  souls. 
The  name  "Gila,"  according  to  some  writers, 
is  of  Indian  origin,  meaning  "spider,"  and 
was)  first  applied  to  a  province  or  Apache 
settlement  near  the  river's  source  In  New 
Mexico.  The  most  logical  explanation  is 
offered  by  McClintock,  who  states  that  the 
Yumas  call  the  river  "hah-quah-se-eel,"  or 
"running  water  that  is  salt,"  "hah"  mean- 
ing water  and  "e-el,"  which  bears  the  chief 
accent  when  the  whole  word  is  pronounced, 
and  the  first  "e"  of  which  bears  the  accent 
when  the  syllable  is  pronounced  separately. 

GUa  project. — The  proper  name  of  the 
project  is  derived  from  the  Gila  River  along 
which  the  lands  extend  for  a  distance  of 
84  miles  before  reaching  the  Colorado  River. 
It  was  originally  known  as  the  Parker-Gila 
project  under  a  plan  which  included  the 
Colorado  River  Indian  Reservation  near 
Parker  and  proposed  to  divert  water  from 
the  Colorado  River  at  that  point. 

Gila  Mountains. — This  name  was  also  de- 
rived from  that  of  the  river,  but  when  and 
by  whom  the  name  was  applied  is  not  known. 
The  Geological  Survey  named  many  Arizona 
mountains,  including  perhaps  the  Gilas. 

Colorado  River. — This  stream  was  given  its 
present  name  by  early  explorers  who  observed 
its  color  during  flood  and,  as  stated  previ- 
ously in  this  series,  "Colorado"  is  the  Span- 
ish word  for  red.  No  legend  survives  giv- 
ing the  time  or  by  whom  the  name  was  first 
applied,  but  it  appears  in  the  written  record 
set  down  in  1604  by  Don  Juan  de  Ornate, 
Spanish  Governor  of  New  Mexico,  who  trav- 
eled from  the  Rio  Grande  to  the  Williams 
River  and  followed  the  course  of  that  river 
through  to  the  main  stream.  He  went  on  to 
the  Gulf,  coming  upon  the  Little  Colorado, 
which  he  named  the  Colorado.  As  far  as 
any  record  goes,  this  is  the  first  time  the 
name  was  used.  A  map  drawn  by  Padre 
Eusibio  Kino  about  1698,  as  evidence  of 
his  discovery  that  California  was  not  an 
island,  gives  the  name  of  the  stream  "Rio 
Colorado."  From  that  time  on,  most  maps 
bear  some  variation  of  the  Rio  Colorado, 
and  it  was  not  until  about  1861  that  the 
Spanish  form  was  dropped  and  map  makers 


1  Information    furnished   by   the   department    of 
library  and  archives,  State  of  Arizona. 


began  to  refer  to  it  as  the  Colorado  River. 

Lcchuguilla. — This  is  the  Spanish  word 
for  "frill"  or  "ruff,"  and  is  applied  to  the 
area  east  of  the  Gilu  Mountains  south  of 
Wellton  and  the  mountains  near  the  Mexi- 
can line  in  longitude  114°.  The  name  is  said 
to  have  been  derived  from  the  Spanish  name 
for  agave  or  century  plant,  which  is  plenti- 
ful in  the  section,  the  base  of  a  good-sized 
century  plant  being  very  like  a  ruff  on  a 
woman's  neck. 

San  Cristobal. — This,  the  Spanish  for 
Chrystoval,  was  the  name  of  the  man  who 
had  charge  in  1887  of  the  ranch  of  Fletcher 
M.  Doan,  afterward  United  States  district 
judge  for  Arizona,  on  the  Gila  River,  in  the 
upper  end  of  the  Mohawk  Valley.  Doan,  a 
resident  of  St.  Louis,  promoted  an  irrigation 
and  colonization  enterprise,  known  as  the 
South  Gila  Canal  Co.,  but  the  enterprise 
failed  when  the  canal,  partially  completed, 
was  washed  out  by  Gila  floods.  Stoval,  a 
station  on  the  Southern  Pacific,  a  short  dis- 
tance from  San  Cristobal,  is  a  contraction  of 
Chrystoval.  Prior  to  the  South  Gila  enter- 
prise the  ranch  was  known  as  Spanish 
ranch. 

Fortuna. — Meaning,  in  Spanish,  fortune, 
good  luck,  or  success,  the  name  was  given 
by  its  discoverers  to  the  rich  mine  in  the 
Gila  Mountains  which  was  sold  to  and 
operated  by  C.  D.  Lane,  of  Angel's  Camp, 
California,  in  1895.  One  of  the  parties  in- 
terested in  the  discovery  was  Martin  L.  Pool. 

Btaisdell. — A  railroad  station  on  the  South- 
ern Pacific  main  line  approximately  11  miles 
east  of  Yuma  named  after  H.  W.  Blaisdell, 
who  was  a  successful  mining  man  active  in 
development  work  in  and  around  Yuma  in 
the  1890's. 

Dome. — A  railroad  station  on  the  Southern 
Pacific  main  line  20  miles  east  of  Yuma. 
During  the  placer  mining  days  this  town  was 
called  Gila  City,  and  later  Gila.  In  rather 
recent  years  the  Post  Office  Department  or 
the  railroad  company  changed  the  name  to 
"Dome",  a  contraction  of  Castle  Dome,  as 
it  was  the  shipping  point  for  the  Castle  Dome 
mines,  and  the  famous  Dome  peak  of  the 
Castle  Dome  Mountains  was  in  plain  sight. 

Wellton.— This  town,  one  of  the  early  sta- 
tions on  the  Southern  .Pacific,  received  its 
name  from  the  fact  that  the  railroad  com- 
pany sank  some  deep  wells  there.  The 
story  relates  that  the  well  at  the  stage  sta- 
tion of  Adonde,  two  miles  west,  was  not  sat- 
isfactory, so  a  site  was  located  and  deep 
wells  sunk.  "Just  for  a  name"  the  place 
was  called  Wellton. 

Roll. — This  railroad  station  on  the  Yurna- 
Phoenix  branch  of  the  Southern  Pacific,  in 
Mohawk  Valley,  was  named  in  1926  for  John 
H.  Roll,  who  had  a  homestead  nearby  and 
was  later  appointed  postmaster. 

Mohaiok. — This  name  was  first  given  to  a 
stage  station  on  the  old  stage  route  from 
Arizona  City  (Yuma)  to  Tucson,  a  few  miles 
north  of  the  present  station  of  the  same 
name  on  the  Southern  Pacific,  and  also  to 
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ill.'  aiijace.nt  valley  lying  on  both  sides  of 
tin-  Glla  River.  The  Identity  Is  not  known 
..i'  HI--  station  keeper  who  saw  In  the  valley 
which  spread  before  his  vision  a  counterpart 
of  the  famous  "sweet  vale"  in  New  York 
State  through  which  the  Mohawk  "swiftly 
elides  on  its  blue,  winding  way  to  the  sea," 
but  the  name  was  applied  at  an  early  date, 
as  Charles  D.  Poston,  writing  about  1864, 
refers  to  "Mohawk  station  with  Its  misplaced 
name."  The  Southern  Pacific,  after  that  rail- 
i-o.-i.l  cntt-red  Arizona  In  1879,  established  a  sta- 
tion of  the  same  name,  which  in  the  nineties 
hcciimt*  quite  well  known  as  the  shipping 
jxiint  for  the  King  of  Arizona  and  North  Star 
mines. 

Qila  Bend. — A  town  on  the  Southern  Pa- 
ciiic.  so  named  from  its  proximity  to  the 
so-called  Great  Bend  of  the  Glla  River,  and 
a  No  from  the  well-known  stage  station  of 
tin-  same  name,  famous  In  the  seventies, 
which  was  located  about  6  miles  north  of 
the  present  railroad  town. 

)  iniia. — As  related  in  greater  detail  on 
page  241  of  the  August  1940  issue  of  the 
ERA,  the  town  of  Yuma,  in  the  early  days  a 
•  •n.-Miijf  place,  derived  Its  name  from  the 
Spanish  word  for  smoke,  "humo,"  later  cor- 
rnpied  into  "huma,"  and  finally  changed  to 
"Yuma." 

Buford-Trenton  Project,  North  Dakota 

Buford-Trctiton  project. — This  name  was 
taken  from  two  small  towns  9  miles  apart 
through  which  the  project  runs — Buford  and 
Trenton  in  northwestern  North  Dakota. 

Beginning  1  mile  east  of  the  Montana-North 
Diikota  line,  the  project  extends  for  16  miles 
alniig  the  Missouri  River.  Two  miles  from 
the  beginning  of  the  project  the  Yellowstone 
joins  the  Missouri  River,  and  at  this  point 
was  erected  historic  Fort  Buford,  and  3  miles 
northwest  was  earlier  located  Fort  Union. 

Fort  Union — Forts  were  either  military  or 
tr.-nliiiK  posts.  Fort  Union  was  erected  by  the 
John  Jacob  Astor  American  Fur  Co.,  3  miles 
up  the  Missouri  from  the  mouth  of  the  Yellow- 

st -  and  was  the  most  important  trading 

post   in   the  Dakotas   for  40  years.    It  was 

iiited  "Union"  because  all  trapping  and 

commercial    routes    of    the    territory    met 

it  was   the  center  of   bartering  with 

tiapiicrs,  pioneers,  and  Indians. 

Quoting  from  North  Dakota,  a  Guide  to  the 
Northern  Prairie  State,  written  by  workers 
of  the  Federal  Writers'  Project  of  the  Works 
Prioress  Administration  for  the  State  iof 
North  Dakota,  "Unfortunately,  the  traders 
at  the  post  were  more  Interested  in  getting 
tur-.  cln-iiply  than  in  preserving  the  morale 
of  the  Indians  of  the  region.  Whiskey, 
altlmii^li  prohibited,  flowed  freely.  Quarrels 
between  the  Indians  and  the  white  men  were 
frequent.  Conditions  were  so  bad  in  1864, 
when  Gen.  Alfred  Sully  made  a  visit  to  the 
post  following  his  campaign  against  the  Sioux, 
that  he  recommended  Government  control  of 
"ling  post  if  peace  were  ever  to  be  made 


with  the  Indians.  Upon  his  recommendations, 
therefore,  Fort  Buford  was  established  in 
June  1866  opposite  the  month  of  the  Yellow- 
stone. Fort  Union  was  dismantled  and  its 
materials  were  taken  there  for  use  in  building 
the  new  post." 

Buford.— The  town  of  Buford  takes  its 
name  from  the  old  Fort  Buford,  the  remains 
of  which  He  three-fourths  of  a  mile  south  of 
the  town.  The  fort  was  named  after  Gen. 
John  Buford  who  distinguished  himself  at 
Gettysburg.  Because  of  Its  strategic  position, 
which  commanded  the  water  routes  of  the 
Northwest,  it  was  a  vital  Army  post  for  more 
than  25  years. 

Sitting  Bull,  at  the  age  of  32,  gained  prom- 
inence as  a  warrior  by  a  raid  on  Fort  Buford 
in  1866.  Constant  war  was  waged  upon  those 
outposts,  and  among  the  tribes,  usually  for 
horse  stealing.  Sitting  Bull  surrendered  here 
in  1881. 

On  October  25,  1895,  the  War  Department 
turned  the  fort  over  to  the  Department  of  the 
Interior,  which  in  turn  opened  the  land  to 
settlement,  and  auctioned  off  the  buildings. 
The  20-room  residence  of  the  commanding 
officers  was  purchased  by  John  Mercer  and 
preserved  as  a  museum  until  its  destruction 
by  fire  in  1937. 

Trenton. — A  large  stockholder  of  the  Great 
Northern  Railway  who  lived  in  Trenton, 
N.  J.,  suggested  Trenton  as  the  name  for 
this  town.  Because  of  the  similarity  in  the 
abbreviation  of  "New  Jersey"  and  "North 
Dakota,"  post  office  mail  is  often  delivered 
to  the  wrong  "Trenton." 

Six  Mile  Creek  and  Eight  Mile  Creek.— 
These  two  creeks  which  traverse  the  project 
were  (In  all  probability)  so  named  because 
they  are  6  and  8  miles  respectively  from 
the  site  of  Fort  Buford. 

Painted  Woods  Creek. — It  is  not  known 
definitely  how  this  creek  received  its  name. 
Two  explanations  are  feasible.  One  is  the 
beauty  of  the  autumn  foliage  along  the 
creek  prompted  some  early  settler  to  name 
it  thus.  The  other  explanation  is  that  it  is 
named  after  the  "Painted  Woods"  located 
about  23  miles  north  of  Bismarck,  N.  Dak. 

The  Indians  originated  the  name  and,  ac- 
cording to  legend,  these  woods  were  a  neutral 
ground  between  hostile  tribes  until  a  Man- 
dan  Indian  girl  fell  in  love  with  a  Yanktonal 
Sioux  warrior.  She  planned  to  leave  her 
people  and  go  with  him,  but  her  kinsmen  slew 
him  in  her  embrace.  A.s  she  knelt  by  his 
bier,  avenging  Yanktonal  arrows  pierced  her. 

The  two  tribes  began  bitter  warfare.  The 
bodies  were  placed  In  the  branches  of  a  tree 
In  the  woods,  and  the  tret-  soon  withered  and 
became  white  and  bleached  like  the  bones 
In  Its  branches.  Yanktonal  warriors,  com- 
ing to  the  woods  to  |uiint  their  faces  and 
prepare  for  battle,  boastfully  portrayed  their 
victories  on  the  tree,  and  in  retaliation,  the 
Mandans  painted  the  surrounding  trees  with 
war  paint  to  mock  their  enemies. 

Early  settlers  familiar  with  the  former 
"Painted  Woods,"  on  seeing  trees  similarly 


painted  near  the  site  of  the  present  project, 
named  them  also  "Painted  Wood*" 

Dakota. — In  1857,  a  party  of  pioneer*  from 
St.  Paul,  Minn.,  was  organized  to  colonize 
certain  territories  went  of  the  Ml»l»«lppi. 
They  named  the  land  "Dakota."  It  I*  an 
Indian  name  meaning  "leagued"  or 
"confederated." 

MiHHouri  River. — The  Missouri  River  in  the 
most  Important  river  In  North  Dakota,  and 
flows  In  a  generally  soutbcaxtern  direction. 
The  Yellowstone  and  Missouri  Rivers  join 
waters  2%  miles  east  of  the  Montana-North 
Dakota  State  line,  and  about  1  mile  south 
of  Buford,  N.  Dak.  The  low  silt  content  of 
the  Missouri,  as  apart  from  the  YellowKtone. 
was  Instrumental  In  placing  the  Buford- 
Trenton  project  pumping  plant  above  the 
confluence  of  the  two  rivers  on  the  Missouri. 

About  1830,  regular  river  transportation 
began  as  far  as  Fort  Kenton.  Mont.,  3.000 
miles  from  the  discharge  of  the  Missouri 
into  the  Mississippi.  In  1881,  five  lines  of 
steamboats  made  their  headquarters  at  Bis- 
marck, N.  Dak.  Today,  little  If  anything  Id 
transported  by  river  In  the  State  of  North 
Dakota.  The  Missouri  River  Is  named  after 
a  tribe  of  Indians  who  Inhabited  the  country 
near  the  river's  mouth. 

Yellowstone  River. — Named  by  Jim  Brldger, 
an  early  trapper  and  explorer  of  the  North- 
west. 

WHIMon.— Wllliston  Is  the  largest  <  iiy  in 
the  northwestern  part  of  North  Dakota, 
wherein  are  situated  the  offices  for  the  Bu- 
ford-Trenton project.  James  J.  Hill,  builder 
of  the  Great  Northern  Railway,  named  the 
city  after  one  of  his  best  friends  and  a 
stockholder  in  the  railroad  living  In  New 
York  City,  S.  Willis  James. 

William*  County. — Created  In  January  8. 
1873,  from  original  territory,  the  population 
in  1880  was  15,  and  In  1885  It  was  30.  The 
county  is  named  after  Erastus  A.  William-'. 
pioneer  lawyer  and  legislator.  As  surveyor 
general,  early  surveys  of  this  region  were 
under  his  direction. 

Milk  Rivtr  Projtct,  Moittamt 

Milk  Rirrr. — The  proper  name  of  the  proj- 
ect originated  from  its  principal  nourre  of 
water  supply,  the  Milk  River,  which  rlaes 
on  the  eastern  slope  of  the  Rocky  Mountains 
In  the  vicinity  of  Glacier  National  Park.  In 
a  portion  of  Its  course  through  -••iitht-rn  Al- 
berta and  northern  Montana  It  lm»  eroded 
deeply  Into  the  very  soft  sandstone  or  whale 
of  the  Judith  River  formation,  and  then-fore 
carries  a  rather  heavy  load  of  llght-coloml, 
fine  sand  and  sediment.  Throughout  the 
lower,  flatter  reach  above  tin-  mouth,  only 
the  finest  particles  remain  In  stinpenfloii  giv- 
ing the  water  a  rather  milky  appearance. 

8t.  Uiirii  storage  unit  and  canal  *i/itci*.— 
This  proper  name  is  derived  from  the  St 
Mary  Ijikes  and  River,  the  origin  of  which 
Is  more-  or  lew  legendary  with  the  Blnckfect 
Indians.  The  southern  finx-  of  a  InrRi*  nioun- 
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Milk  River  at  Malta,  Mont.     Frost  accumulation  following  winter  fog 


tain  on  the  north  shore  of  the  lower  St. 
Mary  Lake  bears  a  close  resemblance  to  the 
reclining  head  of  a  famous  picture  repre- 
senting the  Virgin  Mary.  The  older  Indians 
are  said  to  have  reverenced  this  mountain, 
and  it  Is,  no  doubt,  from  this  source  that 
the  adjacent  geographical  features  were : 

Sherbwrne  Dam  and  Reservoir. — This  name 
follows  that  of  the  original  lakes  which 
the  reservoir  now  embraces,  and  it  was  in 
honor  of  J.  L.  Sherburne,  the  first  mer- 
chant of  Browning  and  a  popular  trader 
among  the  Indians,  that  the  lakes  received 
their  name. 

Chinook. — A  story  regarding  the  naming  of 
this  town  is  as  follows:  During  the  winter 
immediately  succeeding  its  establishment,  an 
old  trapper,  living  a  few  miles  northeast 
(Chinook  winds  always  come  from  the  south- 
west) visited  the  settlement  for  the  first  time, 
by  team  and  bobsled.  A  Chinook  (warm 
wind)  started  just  as  he  pulled  out  for  home 
and  the  snow  melted  so  rapidly  that  only  by 
crowding  his  team  to  the  utmost  was  he  able 
to  keep  the  front  runners  of  the  sled  upon 
the  snow  while  the  rear  dragged  in  the  mud. 
Henceforth  the  settlement  was  known  as 
Chinook. 

Nelson  Reservoir. — The  reservoir  and  the 
canals  diverting  therefrom  were  named  in 
tribute  to  H.  H.  Nelson,  one  of  the  original 
and  most  influential  promoters  of  the  Milk 
River  project 

Fresno  Dam. — So  called  after  the  closest 
railroad  siding.  As  has  been  the  case  during 
recent  years  with  many  other  small  settle- 
ments along  the  Great  Northern  Railway 
line,  this  siding  will,  no  doubt,  shortly  lose 
its  identity. 


Timothy  S.  Martin  Dies 

TIMOTHY  S.  MARTIN,  mechanical  in- 
spector and  master  mechanic  in  the  service  of 
the  Bureau  of  Reclamation  for  the  past  30 
years,  died  in  Los  Angeles,  Calif.,  October  30, 
1940,  at  the  age  of  69  years.  Having  been  in 
ill  health  for  some  time  his  death  was  immedi- 
ately due  to  high  blood  pressure  and  complica- 
tions. 

Mr.  Martin  supervised  the  installation  and 
fabrication  of  some  of  the  largest  and  most 
comprehensive  mechanical  equipment  ever 
constructed.  His  assignments  included  super- 
vision of  the  fabrication  and  installation  of  a 
number  of  the  massive  radial  and  sluice  gates, 
butterfly  valves,  penstocks,  and  related 
mechanical  equipment  now  in  use  on  a  num- 
ber of  the  major  dams  designed  and  construct- 
ed by  the  Bureau  of  Reclamation;  installation 
of  the  mechanical  equipment  at  Boulder  Dam, 
the  largest  and  most  intricate  of  their  type 
ever  constructed;  and  the  installation  of  the 
sluice  gates  at  Madden  Dam,  Panama  Canal. 

Born  in  Grass  Valley,  Calif.,  April  25,  1871, 
Mr.  Martin  completed  grammar  school, 
served  a  3  year  apprenticeship  in  a  machine 
shop,  and  was  connected  with  various  manu- 
facturers and  corporations.  Entering  the 
service  of  the  Bureau  of  Reclamation  his 
mechanical  ability  was  recognized  and  he  was 
subsequently  promoted  to  master  mechanic 
and  superintendent  of  construction.  At  vari- 
ous times  he  held  assignments  on  the  Mini- 
doka,  Flathead,  St.  Mary's  Storage,  Lower 
Yellowstone,  North  Platte,  Yuma,  and  Boul- 
der Canyon  projects. 

Mr.  Martin  was  vigorous  and  energetic,  and 
his  ready  wit,  generosity,  and  outstanding 


mechanical  ability  made  him  a  host  of 
friends.  His  passing  has  brought  genuine 
sorrow  to  his  many  associates. 

Strawberry  Valley  Contract 

AN  amendatory  repayment  contract  with  the 
Strawberry  Valley  Water  Users'  Association 
(near  Provo),  Utah,  the  first  major  contract 
to  be  made  operative  by  Secretary  of  the 
Interior  Harold  L.  Ickes  under  the  authority 
granted  by  the  Congress  in  the  Reclamation 
Project  Act  of  1939,  was  executed  on  No- 
vember 19,  1940. 

The  1939  act  authorized,  among  other 
things,  the  adjustment  of  repayment  periods 
now  in  force  on  some  Reclamation  projects. 
Authority  was  granted  to  equalize  the  repay- 
ment terms  in  point  of  time  so  as  to  bring 
about  a  greater  uniformity  in  water  users' 
contracts. 

This  new  agreement  adjusts  the  repayment 
period  for  the  obligations  of  the  individual 
water  users  who  are  members  of  the  Water 
Users'  Association,  and  of  the  association  it- 
self, to  40  years  from  the  date  of  the  first 
annual  installment.  Where  obligations  would 
be  paid  out  in  a  few  more  installments, 
however,  the  extension  will  be  limited  to 
twice  the  number  of  remaining  years. 

Under  its  old  contracts  the  association,  in 
addition  to  its  own  construction-cost  obliga- 
tions to  the  United  States,  was  obligated 
as  guarantor  of  the  many  contracts  for  con- 
struction costs  between  the  individual  mem- 
bers of  the  association  and  the  United  States. 

Some  of  the  individual  contracts  called 
for  the  repayment  of  construction  costs  in 
20,  and  some  in  30,  annual  installments.  The 
new  contract  adjusts  all  the  20-  and  30-year 
obligations  of  the  members  to  the  maximum 
repayment  period  authorized  by  the  1939  act, 
except  in  cases  where  the  individual  mem- 
ber's annual  installment  would  not  equal  the 
stated  minimum.  The  amendatory  contract 
also  makes  several  changes  in  the  provisions 
of  the  old  contracts  of  the  association,  one  of 
which  is  the  substitution  of  an  annual  charge 
on  a  share  basis  for  the  direct  costs  of  legal 
and  administrative  services  rendered  the 
Strawberry  Valley  project.  Formerly  the  asso- 
ciation paid  an  annual  flat  overhead  charge. 

The  Strawberry  Valley  project  comprises  ap- 
proximately 41,000  acres  of  irrigable  land  near 
Provo,  Utah.  About  38,000  acres  are  under 
irrigation,  receiving  a  supply  of  water  from 
Bureau  of  Reclamation  engineering  works. 

With  a  total  population  of  22,000,  7,500 
project  settlers  are  irrigation  farmers  and 
the  remainder  townspeople.  The  farmers 
grow  alfalfa,  garden  vegetables,  fruits,  wheat, 
barley,  sugar  beets,  and  other  crops.  Their 
farms  are  family  size,  averaging  24  acres  each. 
Last  year's  crops  were  valued  at  $871,000. 

The  construction  cost  of  the  project  was 
approximately  $3,500,000.  The  aggregate  un- 
accrued  balance  of  construction  charge  still 
owed  to  the  Government  by  the  association 
and  its  members  is  $1,715,458.38. 
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WINTER    ETCHINGS 


Columbia  River  Reservoir  Clearing  Project 

By  H.  M.  SHEERER,  Associate  Engineer,  Bureau  of  Reclamation 


THE  clearing  of  the  Columbia  River  Reser- 
voir above  the  Grand  Coulee  Dam  comprises 
the  largest  clearing  project  for  any  of  the 
dams  built  by  the  Bureau  of  Reclamation. 
Covering  81,000  acres,  the  reservoir  stretches 
150  miles  along  the  Columbia  River,  32  miles 
up  the  Spokane  River,  and  8  miles  up  the  San 
Foil  and  Kettle  Rivers,  these  being  the  largest 
tributaries  emptying  into  the  Columbia  River 
in  the  reservoir  area.  Numerous  smaller 
rivers  and  creeks  will  provide  bays  or  inlets 
a  mile  or  more  in  length  when  the  reservoir  is 
eventually  filled  to  its  capacity. 

Clearing  is  being  done  by  the  Work  Proj- 
ects Administration,  and  actual  clearing  work 
started  in  December  1939.  Completion  of  the 
project  is  scheduled  for  May  1941,  when  flood 
waters  of  the  Columbia  are  expected  to  reach 
almost  to  their  ultimate  height  for  the  first 
time. 

In  general,  the  clearing  project  provides  for 
the  Bureau  of  Reclamation,  as  sponsor,  to 
furnish  all  material  and  equipment  necessary 
for  the  construction  and  operation  of  the 
camps  and  for  field  operations,  and  for  the 
Work  Projects  Administration  to  furnish 
all  labor  to  build,  operate,  and  maintain  the 
camps  and  to  perform  the  actual  clearing 
work.  The  Work  Projects  Administration 
also  furnishes  all  food  and  medical  supplies 
necessary  in  the  operation  of  the  mess  halla 
and  dispensaries. 

Setting  up  Camps 

In  order  to  clear  the  vast  acreage  in  the 
reservoir  area  (approximately  50,000  acres 
will  probably  require  actual  clearing),  it  was 
necessary  to  provide  many  camps  to  house 
the  men  employed.  Materials  and  equipment 
for  three  375-man-capacity  and  one  550-man- 
capacity  permanent  camps,  two  160-man- 
capacity  tent  camps,  and  one  128-man-ca- 
pacity  floating  camp  were  purchased  by  the 
Bureau  and  the  Work  Projects  Administra- 
tion constructed  the  camps. 

Permanent  camps  are  of  frame  construc- 
tion, with  walls,  floors,  and  roofs  made  in 
panel  form,  bolted  together,  which  allows  for 
easy  dismantling  and  transfer  to  other  loca- 
tions. Two  camps  of  this  type  have  been 
moved  and  set  up  in  other  districts.  Some 
smaller  tent  camps  made  up  from  the  larger 
tent  camp  equipment  were  used  at  various 
times,  so  that  upon  completion  of  the  clearing 
project  there  will  have  been  five  permanent 
camps,  five  or  more  tent  camps,  and  one 
floating  camp  in  operation. 
The  land  camps  are  complete  in  all  re- 


spects, with  sewer  lines,  water  lines  for 
domestic  and  fire-protection  service,  office, 
dispensary,  barracks,  and  recreation  build- 
ings, dining  room  and  kitchen,  warehouse, 
blacksmith  and  machine  shops,  light  and 
power  systems  with  gasoline  or  Diesel  pow- 
ered generating  sets,  and  refrigeration 
equipment  in  connection  with  kitchens.  Two 
of  the  camps  have  ice-making  plants,  each 
capable  of  manufacturing  600  pounds  of  ice 
per  day  for  use  by  all  camps.  There  is  also 
one  complete  laundry  which  does  the  laundry 
work  on  towels  and  bedding  for  all  of  the 
camps  on  the  project. 

In  order   to   clear  areas  along   the   river 
banks  that  were  more  or  less  remote  from 
the   established    clearing   camps,   a    floating 
camp  capable  of  housing  128  men  was  built. 
This  camp,  known  as  Camp  Ferry,  was  built 
on  three  barges,  each  24  by  64  feet  in  size 
with  two-story  superstructures.    Two  of  the 
barges  are  used  for  sleeping  quarters,  while 
the  third  has  dining  room  and  kitchen  on  the 
upper  floor,  and  office,  sleeping  quarters  for 
oflJce  men,  cooks  and  waiters,  and  washroom 
and    showers    on    the   first    floor.    A    small 
barge,  16  by  48  feet  in  size,  has  a  one-story 
superstructure  housing  a  blacksmith  shop,  a 
machine  shop,  and  a  gasoline  engine  gener- 
ator set  for  lighting  the  camp.    Water  for 
the  camp  is  pumped  from  the  river,  chlo- 
rinated and  stored  in  a  pressure  tank  at  one 
end  of  the  dining  room  barge.    This  camp 
has  proved  very  ejficient  since  it  has  been  in 
operation,  and  up  to  the  present  time  has 
been   stationed   at   six  different   sites    along 
the  river.    Probably  this  camp  will  make  as 
many  more  moves  before  the  clearing  work 
is  completed. 

For  the  transportation  and  transfer  of  men 
and  equipment  on  the  river  from  the  different 
camps,  one  power  barge,  the  Paul  Banyan, 
24  by  64  feet  in  size  and  powered  with  two 
Cummings  Diesel  engines  of  100-horsepower 
each,  was  built  by  W.  P.  A.  forces,  with  the 
Bureau  of  Reclamation  furnishing  engines, 
material,  and  equipment.  The  Bureau  also 
furnished  material  and  equipment  for  the 
construction,  by  W.  P.  A.  forces,  of  two  40- 
foot  tugboats,  the  Nespelem  and  Wellpinit, 
and  these,  with  the  tug  St.  Thomas,  trans- 
ferred from  Boulder  Dam  and  rechristened 
the  Blue  Ox,  comprise  the  fleet  owned  by  the 
Bureau  and  in  use  on  the  clearing  project. 
The  Work  Projects  Administration  also  has 
two  smaller  motor  launches  of  its  own  in 
service  on  the  river.  The  W.  P.  A.  boats, 
21  and  26  feet  in  length,  have  navy-type  hulls 
powered  with  inboard  motors,  and  the  entire 
fleet,  together  with  small  transfer  barges,  is 


in  constant  use  supplementing  the  normal 
transportation  by  truck  of  men  and  equip- 
ment between  the  camps  and  the  work  along 
the  river  banks. 

Details    of    Work 

Clearing  work  is  not  just  a  matter  of  felling 
trees  and  burning  limbs  and  brush,  but  mer- 
chantable timber  is  logged  and  the  upper  areas 
of  the  reservoir  are  grubbed  out.  in  order  that 
with  the  future  winter  draw-down  of  about 
80  feet  in  the  reservoir  surface  there  will  be 
a  clear  shore  line  at  all  times,  with  no  danger 
to  river  craft  from  protruding  stumps,  rocks, 
or  abandoned  building  foundations. 

The  normal  high-water  elevation  of  the 
reservoir  will  be  1,288.  Clearing  is  carried 
to  elevation  1290,  and  clearing  work  is  being 
done  under  the  following  specifications : 

Class  A  applies  to  the  reservoir  area  be- 
tween elevations  1,250  and  1.290. 

Class  B  applies  to  the  reservoir  area  be- 
tween elevations  1,200  and  1.250. 

Class  C  applies  to  the  reservoir  area  be- 
tween the  low-water  elevation  of  the  Columbia 
River  and  elevation  1,200. 

Class  A  clearing.— All  material  of  a  com- 
bustible or  buoyant  nature,  such  as  trees,  old 
tree  stumps,  dead  timber,  snags,  poles,  posts, 
wooden  structures,  and  brush,  shall  be  up- 
rooted, pulled,  or  grubbed  as  may  be  necessary 
for  complete  removal,  and  then  stacked  and 
burned. 

Class  B  clearing.— This  type  of  clearing  shall 
be  the  same  as  that  specified  for  class  A  clear- 
ing except  that  stumps  and  other  standing 
combustible  material  shall  be  either  uprooted 
or  cut  off  not  more  than  6  inches  above  the 
ground. 

Class  C  clearing.— This  type  of  clearing  shall 
be  the  same  as  that  specified  for  class  A  clear- 
ing except  that  stumps  "and  other  standing 
combustible  material  shall  be  either  uprooted 
or  cut  off  not  more  than  2  feet  above  the 
ground. 

All  burning  operations  shall  be  carried  on 
in  accordance  with  the  practice  of  the  United 
States  Forest  Service  under  similar  condi- 
tions. No  stray  logs,  butts  of  burned  logs, 
branches,  or  charred  pieces  shall  be  left,  but 
burning  shall  be  so  thorough  that  all  material 
will  be  reduced  to  ashes.  No  burning  opera- 
tions shall  be  carried  on  within  50  feet  of 
standing  timber  or  brush,  either  within  or 
without  the  reservoir  area,  and  precautions 
shall  be  taken  to  keep  all  fires  under  control 
so  that  they  will  not  spread  to  any  adjacent 
area. 
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Iii  order  in  save  MS  much  as  possible  of  the 
mcn-lmntable  limber  In  the  reservoir  area,  the 
liurcaii  of  Reolamntion  advertised  for  bids  for 
the  wile  of  nil  such  timber  to  be  cut  during 
the  clearing  operations.  The  bid  of  the 
Lino. In  Lumber  Co.  was  accepted,  and  a  con- 
traet  \\-:i»  entered  into  with  them  on  April  18, 
1839,  for  the  sale  of  all  deliverable  timber 
measuring  0  Inches  or  more  lu  diameter  at 
the  small  end  of  Itt-foot  logs.  The  price  paid 
for  the  logs  was  $2.25  per  thousand  board 
feel,  scale  measure.  Logs  are  delivered  at  the 
river's  edge,  from  which  point  they  are  rafted 
and  towed  to  the  mill  by  the  purchaser. 

The  mill  of  the  Lincoln  Lumber  Co.  is  lo- 
cated on  the  left  bank  of  the  Columbia  River 
IICM  r  the  old  town  of  Peach.  Merchantable  tim- 
ber that  was  cut  down  the  river  from  the  mill 
site  in  1939  was  burned  or  otherwise  disposed 
of  by  the  Work  Projects  Administration,  as 
the  rafting  of  logs  up  the  river  was  found  to 
be  impracticable  during  that  period.  It  Is 
climated  that  about  40,000,000  feet  of  logs 
will  IK>  salvaged  from  the  clearing  operations. 

Material  Supplied  by  Bureau 

In  addition  to  furnishing  all  material  and 
equipment  necessary  to  build  and  operate  the 
clearing  camps,  the  Bureau  also  furnished  all 
items  of  automotive  and  tractor  equipment 
necessary  to  the  clearing  project,  including 
the  following  larger  items:  One  combination 
dniK'llne  and  shovel ;  1  pull  grader ;  1  power 
grader  with  snow-plow  attachment ;  three  90- 
hor^epower  tractors  equipped  with  double- 
drum  hoists,  dozers,  and  land-clearing  attach- 
ments ;  three  60-horsepower  tractors  equipped 
with  dozers  and  land-clearing  attachments; 
eight  35-horsepower  tractors  equipped  with 
towing  winches,  4  of  these  having  angle  dozer 
attachments;  six  25-horsepower  tractors 
equipped  with  towing  winches;  8  pick-up 
trucks;  7  station  wagons  for  ambulance  serv- 
ice; nine  1%-ton  flat-bed  side-stake  trucks; 
seven  2-ton  flat-bed  side-stake  trucks  ;  eighteen 
3-ton  flat-bed  side-stake  trucks;  five  4-ton  flat- 
bed side-stake  trucks;  two  4-yard  dump 
trucks,  1  with  snow  plow  attachment;  8  log- 
Kini:  >ulkies ;  2  log  trailers  and  power  loaders ; 
2  Hester  fire  plows. 

The  following  is  a  summary  of  the  clearing, 
grubbing,  and  logging  performed  by  W.  P.  A. 
forces  on  the  project  to  November  1,  1940: 
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CONRAD  }.  RALSTON 
1890-1940 

CONRAD  J.  RALSTON,  chief  clerk  of  the 
Yaklrna  project,  Yakinm,  Wash.,  died  suddenly 
from  an  attack  of  coronary  thrombosis  at 
4  p.  m.,  Saturday,  Noveiulier  9,  1940.  He  bad 
served  20  years  on  the  Vaklma  project  In  prac- 
tically all  phases  of  construction  and  opera- 
tion and  maintenance  clerical  work.  He  was 
storekeeper  at  Tieton  Dam  during  the  con- 
struction period  from  1910-24;  then  was  pro- 
moted to  purchasing  and  fiscal  agent  In  the 
Yakinm  office.  On  the  death  of  Chief  Clerk 


P.  M.  Wheeler  on  Xovemlier  ir>.  1!»30.  Mr. 
Hnlston  was  again  promoted  to  the  position 
of  chief  clerk,  in  which  capacity  he  served 
until  the  time  of  his  death. 

In  commenting  on  the  loss  of  Mr.  Ralston, 
J.  S.  Moore,  his  official  superior  and  superin- 
tendent of  the  Yaklma  project,  stated: 

"His  unusual  efficiency  and  devotion  to  duty 
as  a  supervisor,  in  addition  to  his  straight- 
forward honesty,  fairness,  and  keen  intelli- 
gence, endeared  Mr.  Ralston  to  his  associates, 
and  he  will  lie  greatly  missed  by  all  of  us. 
Further,  his  death  is  an  Irreparable  loss  to 
the  Rurcaii  of  Reclamation." 

In  the  untimely  death  of  this  faithful  em- 
ployee the  Bureau  extends  symiNithy  in  this 
bereavement  to  his  family  and  to  those  of 
his  associates  who  knew  him  best.  We  should 
derive  comfort  from  the  fact  that  this  employee 
was  faithful  until  the  end  and  died  "with  his 
boots  on."  Mr.  RalM'.u  Is  survived  by  his 
wife,  Mrs.  Grace  K  Ralston.— V.  A.  8. 


Reclamation  Sugar  Beets 

RKPORTS  from  several  Federal  Reclamation 
project!  show  the  ImiMirtaiice  of  sugar  beet* 
to  the  projects  and  their  value  to  the  KI-.-I,,. 
matlon  farmer.  Kxcerpts  from  ,ht.  ,.,.,„„.,„ 
with  relation  to  this  Industry  are  as  follows: 

Minidoka  project,  Idaho.— September  ruins 
materially  Increased  the  size  and  weight  of 
sugar  beets,  which  are  outstanding  for  their 
uniformly  large  size. 

Milk  River  project,  Montana.— The  sugar 
company  on  this  project  reports  the  HMO 
crop  of  205,000  tons  the  largest  tonnage  to 
IK-  processed  at  the  Chinook  factory  the 
average  yield  for  the  area  being  estimated 
at  12.9  tons  |>er  acre. 

Hun  River  project,  Montana.— Sugar  beet* 
on  this  project  are  averaging  about  10  pen-cut 
more  than  the  1939  yield  and  will  reach  an 
average  between  11  and  12  tons  jier  acre. 
One  pile  of  sugar  beets  at  Falrfleld  contains 
15,000  tons. 

Klamath  project,  Oregon-California.— The 
yield  of  sugar  beets  has  been  excellent,  with 
most  farmers  reporting  20  tons  per  acre  or 
more. 

Rirerton  project,  Wpomfap.— Sugar  cor- 
jtoration  officials  estimate  the  sugar  beet  pro- 
duction for  1940  in  the  Worland  district, 
which  includes  the  Riverton  project  area,  us 
an  all-time  high  of  200,000  tons,  suriMiK«lng 
by  30,000  tons  the  production  of  previous 
high  years. 

This  record  yield  will  keep  the  Worland 
factory  operating  until  February  10  for  Its 
longest  run  In  history  and  possibly  the  long- 
est in  the  history  of  the  country. 

Orland  Olives 

THE  tonnage  of  olives  harvested  on  the  Or- 
land  project,  California,  for  the  1940  season 
was  the  greatest  of  record.  The  year's  In- 
come from  this  fruit  will  average  clow  to 
$400  an  acre. 

Prospects  for  the  project's  olive  industry 
seem  very  bright,  not  only  for  the  immediate 
present  but  for  the  future.  This  year  for 
the  first  time  practically  all  olive  oil  con- 
sumed in  the  fnlted  States  must  come  from 
California,  It  being  estimated  that  only  10 
percent  of  the  usual  Importations  are  avail- 
able. In  former  years  approximately  2  per- 
cent of  the  olive  oil  consumed  In  this  country 
was  produced  from  California  grown  fruit 

Orland's  four  olive-processing  plants  hare 
been  busy  handling  the  large  crop.  Two 
plants  press  olives  for  oil  and  the  other  two 
turn  out  Creek  and  .Sicilian  type  olives.  The 
former  looks  a  great  deal  like  a  dri.il  prune, 
and  the  latter  Is  a  variation  of  the  irnt-ii  olive 
commonly  sold  In  bottles. 

In  the  town  of  Corning.  13  miles  north  of 
Orland.  there  nre  10  plants  engaged  In  proc- 
essing i. live*.  Mini  the  products  of  these  plants 
are  nationally  known. 
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NOTES   FOR   CONTRACTORS 


Specifica- 
tion No. 

Project 

Bids 

opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Contract 
awarded 

Name 

Address 

936 

937 

A-46,  9«9-A 
1452-D 

48,  714-  A-l 
E-23,  217-A 

1,  453-D 
1,455-D 
1,456-D 

1,384-D 

939 
1,450-D 

B-8,  S67-A 

BouMcr  Canyon,  Ariz.- 
Nev. 

Columbia  Basin,  Wash  . 
Colorado  River,  Tex  

Nov.  14 

Nov.  13 

Nov.    1 
Nov.  12 

Oct.     8 
Oct.   31 

Nov.  12 
Nov.  29 
...do  

Main    and    auxiliary    control 
equipment,  load  and  frequency 
control    equipment,    battery 
distribution  switchboard  and 
auxiliary  power  control  equip- 
ment. 
River    channel    widening    and 
shore    protection,    Columbia 
River  Reservoir. 
Steel  reinforcement  bars  (730,000 
pounds). 
Stripping,   excavation,   separa- 
tion, and  transportation  of  ma- 
terials for  concrete  aggregates. 
Absorptive  form  lining  (1,183,000 
square  feet). 
One    23,000-volt,    2,000-ampere. 
vertical  lift  type  oil   circuit 
breaker    removable    element 
complete. 
Trash  racks  for  the  intake  struc- 
ture at  Parker  power  plant. 

Wostinghouse    Electric    A- 
Manufacturing  Co. 
General  Electric  Co 

Denver,  Colo 

i  $25,  776.  00 
'  700.  00 

F.  o.  b.  Boulder  City, 
Nev. 
do 

Dec.  16 

Do. 
Do. 

Nov.  23 
Nev.  27 

M 

Dec."  10 
Dec.  11 

Dec.  10 
Dec.     6 
Do. 

Dec.   12 
(") 
(!) 

(') 
Dec.  12 

Do. 
« 

Dec.   13 
Do. 

Do. 
Dec.  IS 

Schenectady,  N.  Y 

Westinghouse    Electric    & 
Manufacturing  Co. 

Max  J.  Kuiu-y  Co 

Denver,  Colo.  .  . 

'  12,  202.  00 
249,  000.  00 

20,  529.  00 
40,  250.  00 

43.771.00 
18,  477.  00 

30,614.00 
2,564.00 
588.00 

'  22,  516.  00 
»  2.  338.  85 
'1,765.00 

'294.00 
'3,036.00 

S34.20 
•  8,  526.  00 

301.080.00 

...    do 

Spokane,  Wash 

Laclede  Steel  Co  - 

St.  Louis,  Mo 

F.  o.  b.  Rutledge,  Tex.. 

Parker    Dam     Power, 
Ariz.-Calif. 

Central  Valley,  Calif 

Triangle  Rock  &  Gravel  Co. 

Rocky   Mountain    Celotex 
Co. 
Allis-Chalmers  Manufactur- 
ing Co. 

Valley  Iron  Works. 

San  Bernardino,  Calif.  .  . 

F.  o.  h.  Friant,  Calif., 
discount  2  percent. 
F.  o.  b.   Boulder  City, 
Nev. 

F.  o.  b.  Earp,  Calif... 
F.  o.  b.  Phoenix,  Ariz.  

Boulder  Canyon,  Ariz.- 
Nev. 

Parker    Dam     Power, 
Ariz.-Calif. 
do 

Milwaukee,  Wis  . 

Denver,  Colo    ... 

Allison    Steel    Manufactur- 
ing Co. 
Ferry  Sheet  Metal  Works. 
Inc.,  d.  b.  a.,  Ferry  Steel 
Products    &    Equipment 
Co. 
Westinghouse     Electric    & 
Manufacturing  Co. 
Kelman  Electric  it  Manu- 
facturing Co. 
Royal  Electric  &  Manufac- 
turing Co. 
do 

Phoenix,  Ariz 

Boulder  Canyon,  Ariz.- 
Nev. 

Colorado-Big    Thomp- 
son, Colo. 

Columbia  Basin,  Wash- 

Four  louvers  for  radial  galleries 
at  Boulder  Dam. 

Transformers,     switching    and 
metering   unit,  disconnecting 
switches,   lightning    arresters, 
and  step-voltage  regulator  for 
the  Poudre  Valley  and  Brush 
substations. 

230-kilovolt  oil  circuit  breakers 
and    disconnecting    switches 
for  Grand  Coulee  ixiwer  plant. 
Construction  of  66,000-volt  trans- 
mission lines  from  Redmonil 
to    Pineville    Junction    and 
Culver     Junction    to     Cove 
power  plant. 
Electrical   conductor    (1,896,120 
linear  feet)  and  accessories. 

San  Francisco,  Calif 
Denver,  Colo  .  . 

July  22 

Dec.     2 

Nov.    7 

Nov.  26 

F.  o.  b.  Grecley,  Colo  
do  

Los  Angeles,  Calif 

Chicago,  111 

do 

do 

do 

Westinghouse    Electric    & 
Manufacturing  Co. 
do 

Denver,  Colo 

..    -do 

-do 

..do...  . 

General  Electric  Co.. 

Schenectady,  N.  Y  

F.   o.   b.   Greeley   and 
Brush,  Colo. 
F.  o.  b.  Odair,  Wash.... 

.-.do... 

....do  

Railway  &  Industrial  Engi- 
neering Co. 

Greensburg,  Pa 

114,500.00 
>°  6,  290.  35 

1  121,  020.  38 

.    .do  

Portland  Oreg 

Bio  Grande,  N.  Mex.- 
Tex. 

Anaconda  Wire  &  Cable  Co. 

New  York,  N.  Y 

F.  o.   b.   Great   Falls, 
Mont.,    discount    H 
percent. 

>  Schedule  1.      '  Schedule  2.      "Schedules.      <  All  bids  rejected,      i  Award  by  Denver  office.       'Schedule  4.      'Schedules.      'Schedule  6.      'Schedule?.      »  Schedules  1  and  2. 


Farm  and  Home  Opportunities 


(See  note  at  close  of  listing) 


Belle  Fourche  Project,  South  Dakota 


Description 

WtfSWK,  sec. 

17,  T.  8  N.,  K.  6  E.,  Black 
Hills  meridian:  280  acres, 
126  irrigable,  57  acres  sub- 
ject to  water  charge,  69  acres 
suspended  account  of  seep- 
age conditions;  5  miles  south 
of  Newell,  adjoins  State 
highway. 


Price  and  Owner 
$2,800:   One-half    down,    bal- 
ance 5  years  at  5  percent; 
Harriet  Sanders,  Newell,  S. 
Dak. 


Remarks 


Modest  4-room  house,  large 
stable,  several  sheds;  all 
buildings  need  recondition- 
ing; 12  acres  in  alfalfa;  about 
80  acres  above  canals  in  dry- 
land crops;  part  of  farm 
probably  will  need  additional 
drainage  correction;  about 
140  acres  below  canals  given 
to  pasture,  this  area  includes 
deep  draws. 

NOTE.— This  feature  has  appeared  in  several  previous  issues  of  the  ERA  and,  as  stated  in  those  issues,  the  facts  presented 
are  subject  to  verification,  as  the  Bureau  of  Reclamation  cannot  undertake  this  task  and  cannot  be  responsible  for  the  accuracy  of  rep- 
resentations made.  Interested  persons  should  communicate  direct  in  accordance  with  the  information  contained  in  the  listing. 
Listings  should  be  cleared  through  project  offices  shown  on  the  inside  of  the  back  cover  page. 


Attention, 
Men  in  Service 

A  RATHER  fine  sense  of  interest  and  loyalty 
to  the  Bureau  of  Reclamation  has  been  evi- 
denced by  the  requests  being  received  from 
officers  and  employees  of  the  Bureau  who  have 
been  called  for  service  with  the  Army,  Navy, 
and  Marine  Corps,  that  the  RECLAMATION  ERA 
be  supplied  while  they  are  in  camp.  This 
courtesy  will  gladly  be  extended  to  those  who 
request  it.  Address  your  letters  to  the  Com- 
missioner of  Reclamation,  Department  of  the 
Interior,  Washington,  D.  C.,  stating  the  project 
or  office  you  left  to  enter  the  service,  and 
complimentary  listings  will  be  made. 

Project  offices  should  advise  those  men  who 
have  already  left  for  the  various  camps  that 
the  ERA  will  be  sent  to  them  on  request. 

The  National  Park  Service,  also  of  the 
Department  of  the  Interior,  announces  that 
members  of  the  military  and  naval  forces  of 
the  United  States,  when  visiting  the  national 
park  areas  in  uniform,  will  find  the  admission 
and  other  Government  charges  waived  for 
them  during  the  period  of  selective  service 
training. 
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The  Boulder  City  Library 

By  A.  G.  BOYNTON,  Acting  City  Manager,  Boulder  City,  Nev. 


Tin:  Boulder  City  public  library,  known  offi- 
cially as  The  Boulder  City  School  Library, 
was  established  in  January  1833,  by  a  loan 
of  more  than  3,000  volumes  from  duplicate 
sets  in  the  Congressional  Library  at  Wash- 
ington, which  in  later  years  made  other  con- 
trilnitions,  so  that  the  total  from  that  source 
now  exceeds  5,000  volumes.  The  interest  of 
tli«-  then  Librarian  of  Congress,  Mr.  Herbert 
Putnam,  was  first  enlisted  by  former  United 
States  Representative  Louis  C.  Cramton 
while  he  was  serving  during  the  spring  and 
summer  of  1931  as  special  counsel  to  the 
Secretary  of  the  Interior  at  Boulder  City, 
of  which  he  was  the  pioneer  organizer.  Final 
arrangements  for  the  books  were  made  be- 
tween the  late  Dr.  Elwood  Mead,  Commis- 
sioner of  Reclamation,  and  the  Library  of 
Congress. 

The  only  available  library  space  at  that 
time  was  a  small  area  in  the  basement  of  the 
municipal  building,  which  was  hastily  pre- 
pared for  use  and  in  which  the  new  library 
was  temporarily  housed.  Despite  the  limited 
space,  the  books  afforded  a  great  deal  of 
pleasure  and  enlightenment  to  the  com- 
munity during  the  early  days  of  the  con- 
struction of  Boulder  Dam,  filling,  as  it  did, 
the  urgent  need  of  wholesome  pleasure,  quiet 
relaxation,  and  cultural  refinement  at  a  time 
when  such  pleasures  were  rare. 

Administration   of  Library 

The  library  was  operated  under  the  su- 
pervision of  the  Boulder  City  Schools,  the 
school  officials  in  turn  being  responsible  to 
the  city  manager.  Teachers  at  first  alter- 
nated in  performing  the  library  duties,  but  as 
the  public  became  more  and  more  aware  of 
its  advantages,  the  work  assumed  such  pro- 
IH.rtions  that  they  could  no  longer  handle  it, 
and  it  became  necessary  to  hire  a  librarian 
whii-c  salary  was  guaranteed  by  the  con- 
struction companies -whicb  were' building  the 
dam. 

In  tlu>  summer  of  1936  the  construction  of 
tli<>  ilam  was  finished,  resulting  in  the  re- 
moval by  the  contractors  of  their  forces  and 
inti-rests  to  other  fields,  and  as  money  for 
tin'  librarian's  salary  was  no  longer  available 
the  library  was  closed.  By  this  time  also 
tin-  school  had  accumulated  an  up-to-date 
library  of  children's  books,  and  those  in 
charge  of  school  work  felt  they  could  no 
longer  be  responsible  for  both  libraries. 

The  next  2  years,  until  the  summer  of  1938, 
fullness  at  the  Boulder  City  Library  was  at 
a  very  low  ebb.  Occasionally  the  high-school 


girls  volunteered  their  services  and  the 
library  would  be  kept  open  for  short  evening 
periods. 

In  the  summer  of  1938,  when  the  library, 
with  some  4,000  worth-while  volumes,  had 
been  closed  for  some  time  because  of  lack 
of  funds  to  pay  a  librarian's  wages,  the  mat- 
ter was  brought  to  the  attention  of  the 
Boulder  City  Recreational  Committee,  and  it 
was  unanimously  agreed  that  something  must 
be  done  about  it.  Accordingly  committees 
were  appointed  and.  with  the  cooperation  of 
the  city  manager,  a  library  board  consisting 
of  30  local  ladies  was  formed  to  work  under 
the  general  supervision  of  the  city  manager's 
office.  It  has  been  said  that  this  is  the 
largest  library  board  in  existence. 

Through  the  activities  of  these  ladies  much 
was  accomplished.  Gathering  in  a  body,  they 
renovated  the  library  books  and  put  the  place 
in  order;  raised  money  by  giving  silver  teas, 
holding  food  sales,  benefit  parties,  etc.,  and 
receiving  donations  made  by  local  business 
houses.  Through  their  efforts,  It  became  pos- 
sible to  hire  a  librarian  and  an  assistant. 
With  the  Government  furnishing  library- 
space  free  of  rent,  with  lights  and  janitor 
service,  the  situation,  for  a  short  while  at 
least,  was  well  under  control. 

Cooperation  of  School  Children 

With  such  an  increase  of  Interest,  it  was 
not  difficult  to  enroll  the  services  of  the 
school  children.  With  their  help,  and  with 
prizes  offered  as  an  incentive  to  effort,  a  suc- 
cessful book  drive  was  made,  resulting  in  the 
acquisition  of  1,100  additional  books,  half 
of  which  were  placed  on  the  library  shelves, 
and  the  remainder,  consisting  of  children's 
books,  were  given  to  the  school.  Further 
additions  are  continually  coming  in  from 
purchases  of  new  books,  the  rental  fund  be- 
ing utilized  for  that  purpose  exclusively. 
Donations  consisting  of  950  books  and  1,200 
magazines  have  been  made,  the  magazines 
being  catalogued,  filed  by  years,  and  checked 
out  on  demand  as  are  the  books.  Thus,  the 
library  is  enjoying  a  steady  growth.  The 
latest  addition  consists  of  a  loan  of  GOO  vol- 
umes from  the  Library  of  Congress,  as  yet 
uncatalogued,  making  a  total  of  5,350  volumes 
on  well  diversified  topics,  including  fiction, 
religion,  history,  literature,  science,  and  art, 
as  well  as  a  fine  collection  of  popular 
magazines. 

At  the  present  nine,  the  average  circula- 
tion Is  30  books  INT  day,  and  the  average 
reading  room  attendance  20  to  30  per  day. 


The  question  has  been  asked,  Who  IIKPH  the 
Boulder  City  Library?  In  answering  thin 
question,  it  is  interesting  to  note  that  tb«* 
reading  room  is  patronized  largely  by  men 
and  students,  while  more  books  ore  checked 
out  by  women  and  children.  During  the  pant 
winter  the  seating  rapacity  was  not  adequate 
to  meet  the  demand,  owing  perhaps  partly 
to  publicity  which  has  been  given  to  the 
library  by  the  local  news  sheet.  It  IN  now 
becoming  more  and  more  evident  that  the 
library  is  being,  used  by  all  Boulder  City 
people. 

An  interesting  side  light  Is  afforded  by 
the  remark  of  an  old  desert  man  who  became 
a  steady  patron  of  the  library  last  winter. 
He  said,  "It's  pretty  nice  to  have  a  warm 
place  to  go,  bright  lights,  a  good  book,  and 
an  easy  chair  for  a  couple  of  hours  each 
night." 

Enlarged  Quarters  Become 
Necessary 

With  such  steady  and  continued  growth. 
it  was  only  natural  that  the  library  should 
outgrow  Its  quarters.  Realizing  the  urgent 
need,  Government  officials  have  provided 
more  extensive  air-conditioned  and  well- 
lighted  quarters  In  the  same  building.  The 
new  library  quarters  are  attractive,  inviting, 
and  easily  accessible,  and  it  Is  gratifying  to 
note  that  since  making  the  change,  the  at- 
tendance has  more  than  doubled. 

The  problem  still  facing  the  library  board 
is  definitely  one  of  finance.  Having  outgrown 
Its  original  quarters  and  assumed  proportions 
never  dreamed  of  in  the  early  days  of  Its  exist- 
ence, the  Boulder  City  Library  now  definitely 
needs  a  librarian.  Donations  and  revenue 
obtained  from  parties  cannot  be  depended 
upon  indefinitely.  Hundreds  of  books  need 
repairs.  The  600  new  volumes  loaned  by  the 
Library  of  Congress  have  to  be  catalogued, 
and  student  help,  under  the  supervision  of 
ladies  of  the  library  board,  i-  not  qualified  to 
handle  such  work,  even  though  they  may  be 
of  the  greatest  help  In  the  capacity  of  attend- 
ants to  open  and  close  the  building  nnd  car* 
for  the  needs  of  library  patrons. 

With, .in  doubt,  a  public  library  In  one  of 
(he  most  essential,  worth-while  Institution* 
In  town,  and  Boulder  City  Is  proud  of  the 
accomplishments  of  the  library  board. 
Truthfully  It  nmy  he  said  that  almost  every 
man.  woman,  and  child  In  town  hn«  helped 
to  make  the  Boulder  City  Library  a  success, 
and  has  shown  due  n|»prerlatton  to  the 
Government  through  active  cooperation  and 
liberal  use  of  the  (Minks. 


The  Reclamation  F.ra.  January  1941         i 


CONTENTS 


THE  RECLAMATION  ERA     •    JANUARY  1941 


The  Budget,  fiscal  year  1942 Inside  front  cover 

Migratory     fish     control,      Columbia      Basin      project, 

Washington 1 

Migratory  fish  control,   Roza   diversion   dam,   Yakima 

project,  Washington 4 

Beware,  land  purchasers  in  Columbia  Basin  area.    ....  6 

Humboldt  corn-fed  sheep 7 

Widening  Columbia  River  channel  by  contract 7 

Defrosters  at  Grand  Coulee  necessary  to  combat  ice    ...  7 

Utilization  of  Colorado  River  power    .    .  L.  N.  McClellan  8 

CCC  reconstructs  Alkali  Creek  inclined  drop  .    .   R.C.Kay  11 

Edward  Charles  Koppen  dies 13 

Articles  on  irrigation  and  related  subjects  .  Eva  Hasselquist  13 

Continental  Divide  Tunnel  survey,  Colorado-Big  Thomp- 
son project M.  /.  Greer  14 


Origin  of  names  of  projects  and  project  features  in  Reclama- 
tion territory  (All-American  Canal,  Gila,  Buford  Tren- 
ton, Milk  River) 17 

Strawberry  Valley  contract 22 

Timothy  S.  Martin  dies 22 

Columbia  River  Reservoir  clearing  project  .  H.  M.  Sheerer  24 

Conrad  J.  Ralston  dies Mae  A.  Schnurr  25 

Reclamation  sugar  beets 25 

Orland  olives 25 

Notes  for  contractors 26 

Farm  and  home  opportunities  (Belle  Fourche  project)  .    .  26 

Attention,  men  in  service 26 

The  Boulder  City  Library A.  G.  Boynton  27 


CUT  ALONG  THIS  LINE 


(Date). 


COMMISSIONER, 

Bureau  of  Reclamation, 

Washington,  D.  C. 

SIR:  I  am  enclosing  my  check  *  (or  money  order)  for  $1.00  to  pay  for  a  year's  subscription  to  THE  RECLAMATION  ERA. 
Very  truly  yours, 


January  1941. 


i  Do  not  send  stamps.  Check  or  money  order  should  be 
drawn  to  the  Treasurer  of  the  United  States  and  forwarded 
to.the.Bureau  of  Reclamation. 

NOTE.— 36  cents  postal  charges  should  be  added  for  foreign 

iptions. 
subscr 


(Name).. 
(Address) . 


{  28  }         The  Reclamation  Era,  January  1941 


U.  S.  GOVERNMENT  PRINTING   OFFICE:  1941 


ADMINISTRATIVE  ORGANIZATION  OF  THE  BUREAU  OE  RECLAMATION 


John  C.  Page,  Commissioner 


HAROLD  L.  ICKES.  SECRETARY  OF  THE  INTERIOR 

H»rry  W.  Basbore,  A 


uiiunt  Commissioner 


Chief  Clerk;  James  C'.  Beve'ritlgp.  Chief. 


,*"  ••"•";'•*••*'"••'•  «.»..,«, «n»i.i.»ii,  .iiiiii.nl  T .  ivuiwcii,  v mcf  Accountant,  CharLtt  N. 
ila  and  Files  Section;  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner 

Denver,  Colo.,  United  States  Customhouse 


8.  0.  Harper,  Chief  En*.;  W.  R.  Youi 
Keener,  Senior  Engineer,  D»  — 
visor  of  Soil  and  Moisture  C. 
Johnson,  Examiners  of  Accounts 


.  R.  Young,  Asst.  Chief  Sag.;  J.  L  Savage.  Chief  Designing  EnB.;  W.  H.  Nalder,  Asat.  Chief  Designing  En*v,  L.  N.  McClellan.  Chief  Electrical  KM  KuUMib  B 
.  Dams;  If  R.  McBirney.  Senior  Engineer,  Canals;  E.  H.  DeWt-r.  Hydraulic  Eng.;  I.  E.  Houk,  Senior  Engineer.  Technical  .Stu<1i«;  JobnBMoofJ  'rwd UBai* 
re  Conservation  Operations;  Spencer  L.  Balrd,  District  Counsel:  L.  ft.  Smith.  Chief  Clerk;  Vern  H.  Tbompion,  1'urchaslng  Agent!  C  A  LymauVaod  tsMnrW 


Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


OficJ. 

I  in  chare* 

DaaMfftol 

ii  ii  mil 

Name 

Tttle 
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Yama.ArU  
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F.  C.  Youacblutt  

Conatruotion  encineer  
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H.J.8.  Dwrrisia.  
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B.  E.  8to.u*ar*r  

Portland.  Or«g. 

buffalo  Rapid*.  
Buford-Tr*nton  

Olendire.  Mont... 
Willi-noD.  N.  Dak  

Paul  A.  Jonea... 
Parley  R.  Neeley  

Director  of  power  . 
<  :<>IM.  ruetioB  engineer.  .  . 
Raaident  tnfin^r  

-..,.   II     H..    . 
Edwin  M.Kean  
Robert  L.  Newtnan  

H.J.  Coshr  
W.J.  Bark.  
W.  J.  Burk.  

I*.  Angels*.  5JH. 

C«ntral  Valley  
Shasta  Dam  
Krisnt  division  

Sacramento,  Calif  
Reddinc.  Calif  

Friant.  Calif... 

R.8.  CaUand  
Ralph  Lowry  .  .  
R.  B.  Williama  

Huperio  undent,  
ltep.wTU.veivi.Merl  
Conatn.ttt.wm  eacinevr  
<'<.n.tni*tio4.  efi.-in**r  

K.  W.  Hhepard  
E.  R.  Milla  

II.  J.  8.  l.mi*,.  
H    J    Coffer  
11    J.Coner... 
K.  J.  Caffw  

•  Paw*.  Tarn. 
Uss  A.  cat*..  Cant. 
lx»  ».g*l».  CaW. 
L*.  Annwlen.  CeUf. 

Colorado-Big  Thompson  
Colorado  Hirer  
Columbia  Bailn... 
UeachuUs  

Eetee  Park.  Colo  
Auatin,  Ter..  
Coulee  Dam.  Waah  

Erneat  A.  Moritil" 
F.  A.  Banka... 
U.  S.  Stuver 

SupervkiAc  aacineer  
Suporv  feinc  encineer  

C.  M.  Voyen  
William  K.  8ha  
C.B.  Funk... 

1    R.  Al*sand*r... 
II.  J.  H.  Ihvru.    .. 
B.  K.  Stout*mrer  

Hall  Ui.  Oar.  tlak. 
PorU**d.  Orac. 

Grand  Vall*y... 

Huml-,'   1- 

Rook  Spria..*.  Wyo........ 
Grand  Junction,  Colo  

Tboa.  R.  Smith... 
Leo  J.  Foater  

<  'ooitruetion  engineer  
Huperint*oda..t  

Emaauai  V.  Hllliua... 
J.  C.  Thrailkill... 
Emil  T.  Fioenec  

J.  H.  AUiander  
R.J.Co**r  
J.  R.  AUanndw  

Hall  l^aeCllv,  t'tah. 

.wit  Uwtu  dtr.  i  tak. 

K*ndriek  
KTamath  
Milk  Rivei  
Alinidoka.  

Minidoka  Power  Plant  

Caaper,  Wyo  
Klamath  Fatla,  Ore*... 
Malta.  Mont  
Burtey.  Idaho  
Rupert.  Idaho  

B.  E.  Hayden  
Harold  W.  Genzcr  
Stanley  R.  Marean  

Conatniotion  encineer  >  
Superintendent.  

Superintendent  .  . 

Surmriatendent  ...... 

(.•orce  W.  Lyle... 
W.  I.Tincley  
E.E.Chabot  
O.  C.  Patterson...  

W.J.  Burk*  
B.  B.  Stout*osr*r  
W.J.  Burk*  
B.  E.  StouUnsrw  
B.  E.  8tanu*>r*>.  

nill...ia    Moati 
PonJ*md.  Orm. 
IWi....!..  Moati 
r^rtUMl.  Oftati. 

Moon  Lake  
N'wwton  ......_..._._.____ 

Prove.  Utah  _. 
I-ocan.  Utah....  . 

B.  O.  Laraon  
I.  Donald  Jerman  

Keaident  eocineer  

FKnefa  J.  FVrrell  

W.J.  Bark*... 
J.K.AknnnaW  

mUla.0.   M.«a.l. 

(tall  Lak.  CHir.  t'l*. 
flail  Lnka*  CHr.  Vteau 

Ocden  River  

Guernsey.  Wyo  
Provo.  Utah  

C.  F.  Gleaeon  
E.  O.  Laraon  

Superintendent  of  power..... 

A.T.SUmpOc  
Francia  J.  Farrell  

W.J.  Burk.... 
J.  R.  Al.sandW  

Bani«a».  Mon.1 
Salt  Lake  Ctty.  I'lah. 

Bowe.  Idaho  

R.  J.  Newell... 

Conatniotion  encineer..  ...... 

RoheitB.  Smith  

H.  K.  Stouumrer..   . 

rNvtUad.  Or*. 

Parker  Dam  Power  

Parker  Dam,  Calif... 

8.  A.  McW.llia.na  

R.  J.  Co«*r. 

1  in  finji'ia  ''V't* 

Pine  River  

Valle^ito.  Colo... 

Charlea  A.  Burna  

Frank  E.  Oawn.. 

J.  R.  Aleiander 

Halt  1  ....••  Ct..r.  CI.....V. 

Rapid  Valley... 
Rio  Grande  

Provo,  Utah  
Rapid  City.  S.  Dak... 
El  Paao.  Tex  

E.  O.  Laraon  •„ 
Horace  V.  Hubbell  
L  R.  Flock  

t"i  ...-.(ruction  encineer  ... 
C  'on-t  ruction  eocintwr..  ... 
Superintendent  

Frmnda  J    Farrell  
J«a.  l\  mebeneiober  
II.  II.  Berryhil)  

W.J.  Burke  
J.  R.  Alexander  
11.  J.  8  l>evri*a 

H-Jt  LakeCiur.  I  t*a 
fW\tme*.  Muai 
Id  Pawe.  Tea. 

Elephant  Butte  Power  Plant  
Riverton  
San  Lvie  Valler  

Klephant  Butte,  N.  Mex... 
Riverton,  Wyo  
Monte  Vista.  Colo  

C.  O.  Dale  

H.  D.  Comotock....  
H.  F.  Bohmeier... 

Act  inc  raaident  encineer  
Su(>rrin  ten-lent  

H.  H.  Berryhill... 
C.  B.  Wentael  

11.  J.  8.  Itarrsaa.  
W.J.  Burk*  

J    R    Al*zand*r 

B  Paw.  Tern. 
*U\tm&,  Me«i  . 
r«alt  I«ke  dtp.  t'taa. 

Sboabone  

Powell.  Wyo  

L.  J.  WiodJe 

Heart  Mountain  divtson  

Walter  F    Kemp 

(  'r>n*Jlruoii   n  enacinear 

Sun  River  

Fairfield.  Mont  

A.W.Walker  

SiuM-rinUmdent.  

W.J.  Burk*  

RtUiakCa!  Meait 

Tueumoari.  

Tucumoaii.  N.  Mex  

Harold  W.  Mutch  

(  '.  .nit  ruction  enciceer  1  
I.Mi  lent  encineer  

Charlea  I..  Karri*. 

J.  R.  Aluander.  .  . 

II    J    s    l^evris. 

flail  Lak*  Cltf.  Utah. 
H  raao.  Tea 

Umatilla  (McKay  Dam)  

Unoompahgre:   Repairs  to  canals  

Montroae.  Colo  

Herman  R.  Elliott  

kwaft  P.  And«raMi... 

J.  R.  Aleiander. 

flail  Ukke  CKr.  Claa. 

Lpper  Snake  River  Storage  J  

PartsVaad    Oraf. 

Vale  

Vale.  Ore«... 

......   _..      .. 

PortUax.   Orac. 

Yaklma... 

Yak  t  ma   Waah 

RosaaMviaion  

Yak  i  ma.  Waah 

B  B  84ovt*cnr*r 

Yuma  

C.B.  Elliott  

Huperintenden  t  

Jacob  T.  DaTeaport  

R.J.CotVr  

L.M  Aaa^lea,  C«laf  . 

I  Boulder  Dam  and  Power  Plant.  I  Acting.  I  Island  Park  and  Graear  Uk*  Dnsa*. 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 


Organisation 


Nam* 


Harold  U 
K.lpfc,  P 
A.  W.  Unlng. . 
C.  J.  M*C*r*»s.k 

H.  SUkVKl. 
llarrr  C.  Parker 
Cans    A.  H*nH 
Hcrotnr  Rnn 
AtdPerason 
H.  II.  darknon 


Baker 

Bitter  Root  t... 
Bob*  I... 

Boise  I 

Burnt  River 

French  town 

Fruitgrowers  Dam 

Grand  Valler.  Orchard  Mos*  >..'.". 

Humboldt 

Huntley  4 

KUmathiiVngeil  Valfey'ill 

Wamath.  Horaeflr  1 

Low«-  Yellowstone  I 

Milk  River:  Chinook  division  < 


Ulaldoka:  Gravity  I 

Sal?,-:::::::::::::::::: 

Moon  Uke 

N..  lands  I 

North  list!*:  Inuntat*  divUon  I. 

Fort  I. ramie  division  I 

Fort  Uramie  division  I 

Nortliport  division  t 

oT.nog.-nT::: 

Ball  River  I 

Banpeu:  Kphraim  division. 


Soring  City  diveuon 

flboabone:  Garland  division  « 


Franni.  division  I 

BtaolWd 

•trawbarrr  Valley '.'.'."" 

•on  Hiv« :  Fort  Shaw  division  1 .  .  . 

Dmatilla.  East  dirUon  l"."." 
WwtdlrUonl... 


Vaklma.  Kltt'luu  dVvnion"i 


Lower  Powder  River  irrigation  district 

Bitter  Root  irrigation  district 

Board  ol  Control 

Black  Canyon  irrigation  dfetrict _ 

Burnt  River  irrigation  district 

Krenchtown  irrigation  district 

Orchard  City  irrigation  district.... 

Orchard  Meg*  irrigation  district 

Penning  County  water  conservation  district.. 

Huntley  Project  irrigation  district 

South  Cache  W.  U.  A 

Langell  Valley  Irrigation  district 

Horsefly  irrigation  dktrict 

Board  o(  Control 

Alfalfa  Valley  irrigation  district 

Fort  Belknap  irrigation  district 

Zurich  irrigation  district .......... 

Harlem  irrigation  district 

Paradise  Valley  irrigation  district 

Minidoka  Irrigation  district 

Burley  irrigation  district 

Am*r.  Pall*  Keserv.  Dist.  N*.  2 

Moon  Lake  W.  U.  A.... 

Truck**-C*r*on  irrigation  district 

Pathfinder  irrigation  district 

Gering-Port  Lftrami*  irrigation  district 

Goshen  Irrigation  district 

Northport  irrigation  district 

Ogd.n  River  W.  U.  A 

Okanogan  irrigation  district 

Hall  River  Valley  W.  U.  A 

Kphretm  Irrigation  Co... 

Homeshoe  Irrigation  Co 

Shoahone  Irrigation  district 

l>eaver  irrigation  district 

Sunfield  irrigation  district __ 

Strawberry  Water  Us*rs'  Aaan 

Fort  Shaw  irrigation  district... 

Oraanfialda  irrigation  distiict 

Hermleton  irrigation  district 

West  Kiiensioo  irrigation  dUlriot. 

Unoompangr.  Vallar  W.  II.  A 

Fremont-Madison  irrigation  district.... 

W*b.BlT.rW.  U.  A... 

KltUlas  reclamation  district 


Baker,  Oreg 

Hamilton.  Mont 

Boise.  Idaho 

Notus.  Idaho 

Huntington,  Oreg 

Frenchtown.  Mont... 

Austin.  Colo 

Grand  Junction.  Colo. 

Lovelock.  Ner 

Ballanline.  Mont 

Logan.  Utah 

Bonansa,  Oreg .. 

Bonanca.  Oreg 

Sidney.  Mont 

Chinook.  Mont 

Chinook.  Mo 


Chinook.  Moot 

Harlem.  Mont 

Zurich.  Mont 

Rupert.  Idaho 

Burley.  Idaho 

Goodlng.  Idaho 

l 

Fallen.  Ner 

Mitchell.  N*br 

C.ering.  Nebr 

Torringtoa.  Wyo... 
Northport.  Xebr... 

Og.len.ltah 

Okanogan.  Wash... 

Phoenii.  Aril 

Ephraim.  Utah 

Spring  City.  Utah.. 
Powell.  Wyo. 


A.  Oliver. . . 

U.  R.  Walsh 

Wm.  H.Tuller 

Chas.  W.  Holms*.. 
Edward  Sullivan.. 

TomSheffer 

8.  r.  Newman .  .  . 
Jack  H    Naev. 
I:    l    1      M."  . 
E.  E.  Uwi... 

II    I i         .      • 

Chaa.  A.  R*Y*U 
Benson  Diion 
AidPeraso* 

A.  L.  B*nton 

H.  B.  Bonebright. 
C.A.  W. 


Thos.  M    Kvsr.lt. 

C.  J.  Wurth 

Frnnk  A.  Ballar.1. 
Hugh  L.  Crawford 
S.TTBa«r. 


H.J   Allml. 

W    H.  Wallace 

T.  W.  Parrr... 
W.  O.  FUenor    ! 
Fiord  M.  Ronsh 
Mark  hiding*. . 
HaviJ  A.  Soon 
Xesson  U.  Tnorp 
H.J    ' 


Denver.  Wvo. 

Slanfleld.  Ors« 

Parson.  Utah 

Fort  Hhaw.  Mnni 

FalrfWd.  Mont 

Harmhuon.  Oreg 

Irrkmn.Ors< 

Mooic.—   (  .      

8s.  Anthony.  Idsho.  . 

Onds*.  Ouh 

EJUnslor.    W-h.    " 


Vivian  l^rson. 

Paul  N*U*si. 

I 

Uo  F.Clark 

8.  W.  Orotaguu.... ....... 

C.  L.Bsiley 

A.  W.  Walker 

K.  I>.  Martin 

A.C.Hcsukuw 

Jssn.  R    Thomneo* 

H.O.  Fultor 

SI>    M.rrl*. 
ii    II. 


I  B.  E.  8totit*mr*r.  district  oounsel.  Portlan.1.  Om. 
I  R.  J.  CoBey.  diatrict  ooun»l.  Ix>  Aa**tea.  Calif. 


'.W.Vi 


a**lil*l.  lltir.l-uk. 
Uaga.  M..I 


lamed  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approve.:  •  \  tb«  DlrMtor  of  the  Builnt. 


SAI.LIE  A.  It.  Cor.  Editor. 
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RECLAMATION  LABORATORY     TOOL  OF  SCIENTIFIC  ENG 


Excerpts  from  Annual  Report  of  the  Secretary  of  the  Interior  on  progress  of 

the  Department  for  the  fiscal  year  1940 

The  Department  of  the  Interior  wrote  a  memorable  record  in  the  12  months  ended  June  30,  1940. 

As  is  well  known,  the  Department  deals  with  problems  of  wide  scope  and  great  complexity.  To  mention 
but  a  few  examples:  The  Department  of  the  Interior  markets  electric  energy  from  the  Columbia  River.  It  opens 
irrigated  areas  in  the  semiarid  regions  for  settlement.  It  serves  as  guardian  of  the  Indians  and  protects  their 
property.  It  locates  and  analyzes  useful  deposits  of  strategic  and  critical  minerals.  It  cooperates  with  States  in 
the  conservation  of  petroleum  and  natural  gas.  It  watches  over  our  fish  and  wildlife.  It  develops  better  methods 
for  the  production  and  utilization  of  minerals  and  metals.  It  helps  to  improve  technical  processes  in  mining. 
It  manages  great  forests  and  controls  the  public  domain.  It  aids  in  the  stabilization  of  the  economy  of  Hawaii, 
Alaska,  Puerto  Rico,  and  the  Virgin  Islands;  it  has  specified  duties  with  respect  to  the  Philippine  Islands.  It 
rebuilds  and  regulates  the  livestock  ranges  of  the  West.  It  preserves  historic  buildings  and  recreational  lands  in 
national  parks.  It  fixes  the  minimum  prices  for  bituminous  coal.  It  conserves  the  Nation's  water  resources 
above  ground  and  below  the  surface. 

Through  all  of  these  activities  runs  a  central  thread — the  conservation  of  our  natural  resources.  The  efforts 
of  the  Department  are  directed  toward  the  improvement  of  the  general  welfare  of  our  people  through  the  intelli- 
gent development  and  use  of  our  basic  resources. 

One  of  this  Department's  most  significant  social  and  economic  achievements  during  the  last  year  has  been  the 
placing  on  the  public  market  of  electric  energy  from  the  Columbia  River.  In  December  1939  the  first  hydro- 
electric power  from  the  generators  of  Bonneville  surged  over  transmission  lines  into  the  Vancouver  substation 
and  thence  across  the  river  into  Portland,  and  a  great  vision  of  years  became  an  actuality.  Under  the  direction 
of  the  Bonneville  Power  Administration,  Bonneville  power  is  vitalizing  new  defense  industries,  lighting  homes, 
running  factories,  electrifying  farms,  producing  new  electrochemical  and  electrometallurgical  plants,  and  seems 
well  on  the  way  toward  stimulating  a  substantial  development  of  the  metals  industries  on  the  West  coast.  Bonne- 
ville and  Grand  Coulee  power,  rrarketed  by  a  single  agency,  is  destined  to  remake  the  economy  of  the  Pacific 
Northwest.  The  ultimate  results  which  can  be  produced  by  this  enormous  reservoir  of  power,  unequaled  any- 
where in  the  world,  are  incalculable.  Work  likewise  was  pushed  successfully  on  two  other  great  projects.  One 
of  them  is  the  Columbia  Basin  project,  of  which  Grand  Coulee  Dam  is  the  keystone.  This  project  will  provide 
water  for  the  irrigation  of  1,200,000  acres  of  land  in  central  Washington,  in  addition  to  creating  huge  blocks  of 
hydroelectric  power.  It  will  create  a  new  region  of  stabilized  farms  in  what  is  now  a  desert. 

The  second  huge  project  is  the  Central  Valley  development  in  California.  Inequalities  of  moisture,  intrusion 
of  salt  water,  and  floods  have  threatened  this  verdant  valley  with  ultimate  destruction.  This  is  the  largest  restora- 
tion project  that  we  have  ever  undertaken,  and  it  is  progressing  rapidly.  Shasta  and  Friant  Dams,  located  at  each 
end  of  the  valley,  will  regulate  both  the  Sacramento  and  San  Joaquin  Rivers  and  provide  adequate  water  to  rescue 
approximately  2,000,000  acres  of  highly  developed  lands.  These  dams,  moreover,  will  provide  additional  large 
blocks  of  hydroelectric  power  for  the  West  coast. 
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Reclamation  Laboratory— Tool  of 
Scientific  Engineering 


IN  ih'  llarcuu  of  Reclamation's  field  engi- 
iiccring  headquarters  at  Denver,  Colo.,  is  lo- 
cated one  of  the  crucibles  of  good,  sound, 
low  cos  i  engineering  construction — a  well- 
equippcd  laboratory  for  practical  research. 

This  scientific  laboratory  provides  techni- 
cal information  of  great  value.  Qualified 
engineers  devote  their  knowledge  and  skill  to 
the  solution  not  only  of  knotty  engineering 
problems  but  also  to  the  routine  objective 
of  Imilding  sound  and  lasting  structures  at 
the  lowest  possible  cost. 

Soundness  of  construction  and  savings  in 

nietion    arc    the    goals    of    this    applied 

s'-imce.     The    laboratory    conducts    hundreds 

of   intensive    tests    with    tin'   actual    raw    inn- 

-    of    e. instruction,    hundreds    of    other 

with  other  materials,  new  materials,  or 

nations    of   old    materials    in    different 

r;ions.  and  with  models  built   to  actual 

Will  different   cements  mixed  in   these  pro- 
portions      produce       concrete       of       greater 
-ill?     How   does   this   rubber  compound 
behave    under   actual    conditions?     Will    this 
•'•te     have     the    necessary     resistance    to 
We:i|bcr    ;ini!     lo    erosion? 

The-e  :ire  some  of  the  questions  answered 
In  the'  r.ntvan's  Denver  laboratory.  The  nn- 
arrived  at  by  careful,  thorough  tests. 
tend  constantly  to  improve  the  quality  and 
'"  brini;  ah.nii  further  savings  in  Uccluinn- 
ti"ii  I'.ureau  .•.instruction. 

The  laboratory  is  an  integral  part  of  the 
Hunan's  organization  f->r  engineering  design 
and  sii|MTvision  of  construction.  Its  job  i- 
t"  liinl  practical  answers  lo  the'  specific  prob- 
lems which  urise  in  the  actual  design  and 

'  net  ion  in  the  field. 
Where     i-onsi  ruction     reaches     beyond     all 


Back  Cover  Page  Picture 

LARGEST  of  its  kind  is  this,  the  first  drum 
gate  to  be  installed  at  Grand  Coulee  Dam. 


previous  experience — as  !u  building  great 
dams  such  as  Boulder,  Grand  Coulee,  and 
Shasta — there  the  laboratory  Is  invaluable. 
It  constitutes  a  tool  to  assist  in  the  solution 
of  problems  encountered  by  the  designer  and 
the  constructor  in  engineering  realms  where 
the  governing  laws  have  not  yet  been  reduced 
to  the  cold  certainty  of  exact  science.  It  is 
the  only  dependable  criterion  in  these 
instances. 

Kvery  effort  is  made  in  the  laboratory  t» 
take  full  advantage  of  available  knowledge 
from  basic  or  fundamental  researches  con- 
ducted at  laboratories  of  universities,  in- 
dustries, and  governmental  agencies.  Thus 
the  Bureau's  lal>oratory  constitutes  the 
means  of  shortening  the  lag  between  research 
and  practice,  and  of  reducing  the  gap  be- 
tween the  designing  ollice  nnd  the  construe 
tion  field. 

The  Denver  laboratory  performs  three  vital 
functions:  First,  solution  of  design  prob- 
lems for  which  theoretical  analyses  based 
on  available  knowledge  do  not  assure  eco- 
nomical construct! >f  structures  as  de- 
signed, and  their  operation  as  Intended  with 
a  minimum  of  inaliitenaiicv:  Necoiiil.  selec- 
tion and  use  of  const  met  Ion  materials.  In 
determine  the  material-  best  suited  for  >|  e 
clfle  uses  and  lo  establish  their  properties 
and  controlling  factors  in  their  utilization : 


and  third,  the  development  of  construction 
specifications  so  that  construction  materials 
are  used  to  the  hoi  economic  and  qualitative 
advantage. 

Tlu-  laborati  r\  Is  divided  Into  six  operating 
laboratories,  as  follows:  (1)  Hydraulic  struc- 
tures: 12)  hydraulic  machinery;  (3)  earth 
materials:  (4)  aggregates,  concrete,  and 
metals;  (5)  cements  and  miscellaneous  mute- 
rials;  and  nil  sho|is.  equipment,  and  supplier 

Scale  M.,.1.1.  i  ..•/ 

Wirklng  models  made  to  scale  are  used  by 
the  hydraulic  structures  laboratory  In  the  de- 
velopment of  the  final  design  of  actual  struc- 
tures. The  models  are  tested  um!er  various 
conditions  until  sutllcient  data  an-  obtained 
to  establish  the  most  favorable  design  for  tlie 
actual  structure  or  the  best  solution  for  the 
problem  under  study.  These  actual  te»:»  fre- 
quently provide  (lie  only  mentis  of  arriving 
at  the  proper  dcs'gn  because  the  science  of 
hydraulics  has  not  yet  hc«Mi  developed  to  a 
|x>int  where  analytical  cthods  alone  will 
sullice.  Model  tests  are  made  on  spillway*, 
reservoir  outlet  works,  conduit*.  o|icn  chan- 
nels, transitions,  canal  structure*,  and 
lishways. 

The  hydn  ullc  machinery  lalxinitory  func- 
tions In  much  the  same  manner  as  the  hy- 
draulic structures  laboratory  but  Is  concerned 
with  the  mo  haul- al  hyilnuil'c  designs  for  inr- 
liims.  pump.,  gates,  valve*,  power  lulMtockn. 
and  other  hydanUc  machinery. 

The  earth  materials  lal-n  .it.  ry  I*  concerned 
with,  first,  tin-  determination  of  the  physical 
pro|M>rtlc*  and  the  handling  and  coinpni-ting 
.  h-na  r-ri-ti  -  of  enrlh  material*  uvullnlik- 
for  list*  In  construction  of  earth  cint-aiiktiicnln 
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The  starting  point  for  most  laboratory  tests  is  found  in  preliminary  designs  made  by 

the  designing  section 


such  as  dams  and  dikes ;  second,  the  evalua- 
tion of  soil  properties  and  constants  needed 
for  the  development  and  verification  of  earth 
structure  design  methods ;  and  third,  establish- 
ment of  experimental  data  for  use  in  the 
solutions  of  problems  connected  with  earth 
foundations. 

The  aggregates,  concrete,  and  metals  labora- 
tory is  chiefly  engaged  with  the  location, 
exploration,  Investigation,  processing,  and  use 
of  concrete  aggregates.  The  data  developed 
on  concrete  and  concrete  aggregates  for  spe- 
cific projects  and  purposes  are  essential  to  the 
proper  conduct  of  engineering  studies,  from 
preliminary  investigations  to  construction. 

$63,000,000  Worth  of  Cement  Tested 

The  cements  and  miscellaneous  materials 
laboratory  has  made  possible  adequate  specifi- 
cation control  of  the  Bureau's  enormous 
purchases— $63,000,000  worth  since  1930— of 
Portland  cement.  This  laboratory  has  contrib- 
uted to  outstanding  improvements  in  cement- 
ing materials  for  specific  concrete  uses  with 
attendant  savings  in  construction  and  mainte- 
nance costs.  It  determines  the  thermal  prop- 
erties— reaction  to  temperature  changes,  both 
internally  and  externally — of  concretes  made 
of  selected  materials.  Thus  basic  data  are 
supplied  for  the  design  and  construction  of 
large  concrete  structures.  The  laboratory  has 
facilities  for  chemical  testing  and  investigates 
protective  coatings. 

The  shops,  equipment,  and  supplies  labora- 


tory, in  addition  to  procuring  supplies  and 
making  instruments,  apparatus,  equipment, 
and  models  for  the  other  laboratories,  builds 
architectural  models  to  assist  in  the  final 
architectural  design  of  structures. 

The  contributions  of  the  Denver  Bureau  of 
Reclamation  laboratories  cannot  be  measured 
fully  in  dollars  and  cents.  Actual  savings  in 
construction  resulting  from  laboratory  study 
do  provide  an  indication,  however,  of  its 
value.  Those  savings  are  substantial. 

Specific  examples  follow. 

Savings  on  Cement 

Both  the  great  size  and  the  rapid  rate  re- 
quired in  the  construction  of  Boulder  Dam 
presented  many  problems  for  which  adequate 
data  and  experience  were  lacking.  The  Den- 
ver laboratory  developed  a  type  of  low-heat 
Portland  cement  particularly  suited  to  mas- 
sive construction.  This  development  greatly 
simplified  many  of  the  problems  at  Boulder 
and  later  at  other  large  dams. 

The  Denver  laboratories  have  contributed 
materially  toward  increased  knowledge  of  the 
physical  and  chemical  properties  of  Portland 
cements,  particularly  with  respect  to  evalu- 
ation of  the  various  types  for  special  uses. 
As  a  result  of  continued  study,  properties 
of  Portland  cements  are  more  positively  cov- 
ered by  specifications,  with  the  result  that 
many  of  the  risks  to  manufacturing  bidders 
are  eliminated,  competition  is  wider,  manu- 
facturing costs  are  cheaper,  bid  prices  are 


lower,   and    improved   cements  are   obtained. 

In  view  of  the  extremely  large  purchases 
of  Portland  cement  made  by  the  Bureau  in 
the  past  decade,  the  importance  of  these 
stvidies  is  self-evident.  To  give  the  point 
emphasis,  however,  it  should  be  noted  that 
the  average  price  per  barrel  paid  at  the  mill 
for  nearly  5,000,000  barrels  of  cement  used  in 
Boulder  Dam  was  $1.46,  while  the  corre- 
sponding price  for  subsequent  purchases  de- 
creased as  follows:  1,650,000  barrels  for 
Marshall  Ford  Dam,  $1.37 ;  11,000,000  barrels 
for  Grand  Coulee  Dam,  $1.38;  6,000,000  bar- 
rels for  Shasta  Dam,  $1.19;  and  2,000,000 
barrels  for  Friant  Dam,  $0.93. 

Laboratory  investigations  which  culminated 
in  the  specifications  for  cement  for  Grand 
Coulee  Dam  were  principally  responsible  for 
a  saving  of  8  cents  per  barrel,  as  compared 
with  the  price  of  cement  for  Boulder  Dam,  on 
11,000,000  barrels  of  cement.  This  alone  re- 
duced the  cost  of  Grand  Coulee  Dam  nearly 
S9CO.OOO. 

Beyond  evaluation  in  money,  of  course,  are 
the  increase  in  serviceable  life  and  the  de- 
crease in  construction  and  maintenance  costs 
of  concrete  structures  built  by  the  Bureau 
in  the  past  10  years  which  are  directly  at- 
tributable to  laboratory  developments  in 
cement  and  concrete. 

Improved  Tower  Design  at  Boulder 

The  original  designs  for  the  Boulder  Dam 
intake  towers  required  air-vent  pipes  to  re- 
lieve assumed  negative  pressures  below  the 
lower  ring  gates.  A  model  test  demonstrated 
that  the  venting  was  unnecessary.  It  saved 
approximately  $80,000.  Similarly,  adits  from 
the  50-foot  discharge  tunnels  to  the  canyon 
walls  were  considered  necessary  to  vent  the 
tunnel  plug  outlets  and  relieve  low  pressures 
created  by  the  aspirator  action  of  the  high- 
velocity  jets  from  the  needle  valves.  Model 
tests  demonstrated  otherwise.  They  save 
$45,000  in  excavation. 

The  specifications  for  Boulder  Dam,  like 
those  for  older  concrete  dams,  required  that 
the  surfaces  of  all  contraction-joint  faces  be 
painted  with  water-gas-tar  paint  in  order  to 
prevent  bonding  of  adjacent  blocks,  to  insure 
a  joint  opening  which  could  be  grouted  effec- 
tively. Laboratory  tests  showed,  however, 
that  more  bonding  at  contraction  joints 
resulted  when  the  surfaces  were  painted.  By 
amending  the  Boulder  Dam  specifications  and 
omitting  this  painting  cost  from  the  specifi- 
cations for  Parker,  Seminoe,  Marshall  Ford. 
Grand  Coulee,  Shasta,  and  Friant  Diinis. 
$46,000  was  saved  in  paint  and  labor  costs 
and  a  definite  engineering  improvement 
was  made. 

$!t,"l '50,000  Saved  in  Grand   Coulee  Com-nti 

Hydraulic  model  tests  brought  about  radi- 
cal changes  in  the  original  design  of  the 
apron  at  the  toe  of  Grand  Coulee  Dam,  which 
dissipates  the  energy  in  water  rushing  over 
the  spillway  section.  The  alterations  saved 
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MKK)  iii  the  cost  of  concrete.  Although 
tin-  original  design  was  based  on  the  best 
data  Mini  information  available,  the  labora- 
turj  ic-i-  showed  that,  with  the  deep  water 
conditions  In  the  channel  below  the  dam, 
tin1  short  curved-bucket  type  would  perform 
saii-factorily.  The  model  tests  also  showed 
undi-irahle  s])illway  flow  conditions  for  the 
width  originally  designed.  Tills  resulted  In 
the  elimination  of  one  13.">-foot  spillway  drum 
gate,  -tn  ing  about  $280,000.  This  in  turn 
improved  power  plant  operating  conditions 
and  reduced  by  at  least  $30,000  the  cost  of 
fiiuiiilatloii  excavation  for  the  power  house. 

Mure  -Savings  at  Grand  Coulee 

The  inlet  connections  and  draft  tubes  for 
«Jr:nid  Coulee  Dam  were  originally  designed 
on  the  basis  of  previous  practice  and  experi- 
ence. The  unusual  size  and  high  head  for 
these  units,  hpwever,  raised  questions  in  con- 
nection with  the  designs  which  available 
information  and  past  experience  did  not  ade- 
quately answer.  Positive  information  on 
these  questions,  was  essential,  before  pro- 
ng too  far  with  the  construction.  A 
working  model  gave  the  needed  information. 
Tln>  model  also  showed  that  the  final  designs 
for  the  turbine  draft  tubes  were  appreciably 
more  ctlicicnt  than  other  possible  designs 
and  would  develop  Increased  power  evaluated 
at  some  $40,000  annually. 

Architectural  models  of  Grand  Coulee  Dam, 


power  plant,  ami  pumping  plant  resulted  in 
several  changes  In  the  architectural  dcsign- 
as  originally  prepared.  These  included  the 
elimination  of  metal  railing  from  the  pump 
Ing  plant  dam,  a  saving  of  approximately 
$20,000;  a  revision  of  the  railing  design  on 
the  spillway  bridges  increased  safely  ami 
saved  about  $10,000;  and  elimination  of  two 
thirds  of  the  entire  railing  on  the  Craml 
Coulee  structures  and  alteration  of  the 
shapes  of  the  horizontal  members,  resulting 
in  improved  vision,  stronger  railing,  sim- 
plified construct i and  a  probable  saving 

of  not  less  than  $20,000. 

tl,415,000   Saved   at  Shatta 

The  concrete  aggregate  from  the  source 
nearest  Shasta  Dam  site  was  believed  to  be 
unsuitable  for  use.  Laboratory  tests  dem- 
onstrated conclusively  Its  suitability  with 
proper  processing.  When  bids  were  received 
it  was  found  that  aggregate  could  be  supplied 
from  this  source  for  $1,283,000  less  than  the 
bid  price  submitted  for  the  next  cheapest 
source.  Furthermore,  the  utilization  of  the 
deposit  nearest  the  dam  made  transportation 
by  belt-conveyor  feasible,  thus  saving  an 
additional  $100,000. 

A  working  model  also  made  possible  many 
architectural  improvements  in  Shasta  Dam 
and  power  plant  with  resultant  savings. 
About  $25,000  was  saved  In  excavation  costs 
by  a  change  in  the  powerhouse  location,  and 


A  testing  machine  capable  of  exerting  a  pressure  on  a.  concrete  block  equal  to  that 
of  a  collision  with  a  freight  train.     This  machine  has  helped  in  the  production  of 

better  concrete 


Actual  tests  frequently  provide  the  only 
means  of  arriving  at  the  proper  design 
because  the  science  of  hydraulics  has  not 
yet  been  developed  to  a  point  where 
analytical  methods  alone  will  suffice 


some  $o,000  more  by  reducing  the  number  of 
windows  in  the  control  building. 


I    • 


Jniiitu  Sti-i  imtlii  i,'il 

A  series  of  laboratory  tests  was  made  to 
determine  the  feasibility  of  butt-welding 
•J-ineli  square  reinforcing  sti-el  for  the  piers 
in  the  I'll  River  Bridge.  Central  Valley 
project.  They  resulted  in  developing  it 
welded  joint  with  Id  |MT<vnt  of  the  strength 
of  the  original  bar  instead  of  80  percent  as 
speeitled.  Tills  provided  a  needed  increase 
in  the  designed  factor  of  safety  which.  If 
obtained  by  the  use  of  lapix-d  joints,  would 
have  complicated  the  design  and  construction 
and  would  have  required  the  cvpendllure  of 
an  additional  Sl!).i«»'  for  reinforcing  bare. 

At  Alamogordo.  AN-ova.  and  Caballo  Damn. 
the  available  borrow  material-  contained 
high  percentage  <  of  gravel.  The  original 
plans  for  these  earth  structures  contemplated 
that  30  to  OX)  percent  of  gravel  omld  be  per- 
mitted in  the  embankment  material-,  but 
laboratory  tests  showed  that  this  amount 
rould  be  increased  to  00  to  80  percent.  Toe 
amount  of  s  iving  can  !»••  evaluated  at  $25.000. 

The  original  plan-  for  the  embankment 
portion-  of  Marshall  Kurd  I>am  contemplated 
hauling  suitable  materials  from  n  borrow  pit 
located  about  4  mile<  from  the  site.  beOMt 
the  material  which  was  lo  be  excavated  for 
other  parts  of  the  structure  wan  believed  to 
!»:•  unsuitable  for  use  In  a  compacted  «m- 
binkmeiit.  Laboratory  Investigations  -Mowed 
that  the  excavated  material  wan  »nli!.fiictorjr. 
thereby  making  possible  an  rat  I  ma  ted  tar- 
ing of  $.10.000  In  transportation  coMn. 
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A  view  of  a  piece  of  apparatus  designed  to  measure  stresses  in  small  models 


Old  Problem  Solved 

Excessive  scour  on  the  downstream  side  of 
at  least  18  of  the  23  check  drops  on  the 
Sunnyside  Main  Canal,  Yakima  project,  has 
necessitated  expensive  maintenance  almost 
continuously  since  the  structures  were  placed 
in  service  about  30  years  ago.  Various  plans 
were  suggested  for  remedying  the  situation, 
all  of  which  involved  costly  rehabilitation. 
Laboratory  model  tests  indicated  a  positive 
solution  which  has  since  been  confirmed  by 
actual  modification  of  one  of  the  drops  in 
accordance  with  the  laboratory  findings  at  a 
cost  of  about  half  that  of  the  original 
structure. 

Had  the  outlet  conduits  through  Grand 
Coulee  Dam  been  built  as  originally  designed 
instead  of  as  later  modified,  with  the  aid  of 
model  tests,  their  operation  would  have 
proved  extremely  unsatisfactory.  In  the 
original  plans,  the  conduits  were  rectangular 
in  shape,  of  constant  dimensions  throughout 
their  length,  and  horizontal.  They  were 
changed  later  to  a  circular  shape  which  in 
section  followed  the  trajectory  form  of  a 
free  jet  discharging  horizontally.  The  final 
designs,  after  information  from  the  labora- 
tory studies  became  available,  provided  a 
horizontal,  circular  conduit  with  a  downward 
curving  elbow  at  the  outlet  end.  Severe 
splash  and  erosion  of  the  stream  bsd  below 
the  spillway  bucket,  extreme  scour  of  the 
river  banks  and  disruptive  negative  pressures 
within  the  conduits  were  avoided.  These 
developments  are  beyond  monetary  evalu- 
ation. 


The  Bureau  purchases  annually  about  10,- 
000  gallons  of  coal-tar  paints.  In  the  past 
the  composition  of  the  tar  paints  varied  with 


each  brand,  as  did  their  application  charac- 
teristics and  service  qualities,  and  cost  $1.25 
to  $2  per  gallon.  Standardized  formulas  for 
coal-tar  paints,  specifically  suited  for  the 
types  of  service  conditions  encountered  on 
Reclamation  work,  were  developed  by  means 
of  laboratory  investigations  and  with  the  co- 
operation of  paint  manufacturers.  The  cost 
of  these  specially  compounded  tar  paints  has 
varied  from  17  to  25  cents  per  gallon,  repre- 
senting a  saving  of  some  $50,000  in  purchase 
cost  alone  during  the  last  5  years. 

Prior  to  the  construction  of  Boulder  Dam 
it  had  been  the  practice  to  use  a  richer  mix 
for  the  upstream  faces  of  Reclamation  Bu- 
reau dams  in  order  to  make  them  as  water- 
tight as  possible.  Apparatus  was  developed 
and  tests  conducted  in  the  laboratories  which 
showed  that  the  rich  face  layer  was  unneces- 
sary. As  a  result,  more  than  $400,000  was 
saved  in  cement  for  Boulder  Dam  and  later 
large  dams.  In  addition  the  original  Boulder 
I>;im  specifications  required  a  1-inch  gunite 
layer  as  an  added  precaution  because  of  the 
unusually  high  head.  Elimination  of  this 
item  resulted  in  a  direct  saving  of  $47,000. 

Savings  Total  Millions 

These  are  only  a  few  examples  typical  of 
the  engineering  improvements  made  with  the 
aid  of  the  laboratory  facilities.  The  tangi- 
ble savings  involved  in  the  examples  listed 
total  about  $8,000,000  which  is  many  times 
the  cost  of  the  laboratories  and  of  their 
operation. 


Hydraulic  model:  practical  research  in  engineering  realms  where  governing  laws 
have  not  yet  been  reduced  to  the  cold  certainty  of  exact  science 
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Completion  of  Moon  Lake  Project 


By  R.  H.  MADSEN,  Junior  Engineer 


TIIK  Mnoii  I,nke  project  is  located  In  the 
I'iin.-ili  I!asin  in  northeastern  Utah.  Its  pur- 
pose is  lo  augment  an  inadequate  water  sup- 
ply for  approximately  65,000  acres  of  lands 
along  the  Lake  Fork  and  I'intah  Hirers  by 
stor.-ige  and  exchanges  between  the  two  rivers. 
This  arrangement  is  made  possible  by  the 
canal  system  which  diverts  water  from  the 
Diichesno  Hirer  and  delivers  it  to  the  high 
lands  of  the  project  in  exchange  for  water 
from  the  I^iike  Fork  River,  which  is  carried 
by  the  Yellowstone  feeder  canal  to  lands 
above  the  Dnchesne  diversion. 

Construction  of  the  project  was  approved 
by  the  President  on  November  6.  1935,  fol- 
lowing the  execution  on  June  '2'2,  1934,  of  a 
contract  between  the  M<ion  Lake  Water  Users' 
Association  and  the  United  States,  which  pro- 
vided for  the  repayment  of  construction  costs 
of  -Moon  Lake  Dam,  not  to  exceed  $1,500,000. 
Subsequent  amendments  to  this  contract  have 
increased  the  maximum  liability  to  $1,000,000 
made  necessary  by  constructing  the  Midview 
Dam,  Midview  lateral,  and  the  Duchesne 
and  Yellowstone  feeder  canals.  The  funds 
which  were  made  available  through  the  Pub- 
lic Works  Administration  and  the  Emergency 
Relief  Administration,  are  to  be  repaid  to  the 
Government  in  40  annual  installments. 

The  project  comprises  two  principal  con- 
Water  being  released  from  Moon  Lake 
Reservoir.  Spillway  stilling  basin  at  left 


Construction  of  concrete  parapet  and  curb  walls  on  Moon  Lake  Dam 


struction  features,  namely,  the  Moon  Lake 
Dam  and  the  Mcon  Lake  Canal  system.  The 
Moon  Lake  Dam  was  constructed  by  contract, 
under  the  supervision  of  E.  J.  Westerhouse, 
construction  engineer.  The  cannl  system, 
comprising  the  Midview  Dam  and  dike,  the 
Duchesne  feeder  canal  and  diversion  struc- 
ture, the  Midview  lateral,  and  the  Yellowstone 
feeder  canal,  was  built  by  CCC  forces  under 
the  supervision  of  E.  <).  Larson,  regional  direc- 
tor, and  construction  engineer. 

Moon  Lake  Dam. — Moon  Lake  Dam,  the 
principal  feature  of  the  project,  is  situated 
on  the  west  fork  of  the  Lake  Fork  River 
near  the  outlet  of  Moon  Lake.  I5y  raising 
the  level  of  the  natural  lake  62  feet  a  reser- 
voir with  a  live  storage  capacity  of  :{4.<;sn 
ncre-feet  has  been  created.  The  contract  for 
the  construction  of  Moon  I  .alee  Dam  was 
awardeil  to  T.  E.  Connolly  of  San  Pranclfco. 
Calif.,  on  April  3,  1!«5.  Work  was  startrd 
mi  May  7,  1035.  and  the  dam  completed,  with 
the  exception  of  the  concrete  |  ara|x>t  and 
curb  walls  along  the  crest,  in  May  1!W8. 

The  dam  Is  a  rolled  earth-till  embankment 
protected  by  a  heavy  rock  fill  on  the  down- 
stream slope,  and  a  layer  of  riprap  having  » 
minimum  thickness  of  3  feet  on  the  upstream 
slo|>c.  The  structure  rises  lilt  feet  nbore  the 
original  stream  l»-«l  and  has  a  crest  length 
of  1.108  feet.  The  in:i\lmum  thickness  at  Un- 


bare is  approximately  700  feet,  and  the  crest 
is  35  feet  wide. 

The  total  rolume  of  the  eniluinkment  Is 
489,500  cubic  yards,  consisting  of  404,810  cu- 
bic yards  of  earth  till.  75.0TO  cubic  yards  of 
rock  fill,  and  1S.7(0  cubic  yards  of  rock  rip- 
rap. Embankment  materials  were  obtained 
from  required  excavation  and  from  borrow 
pits  Iccated  near  the  site. 

A  concrete-lined  ojieii  channel  spillway 
l.-i'.:i  feet  long.  Is  Iccated  on  the  right  abut- 
ment which  has  a  capacity  of  10.0CO  second- 
feet.  The  flow  is  rrgulated  by  two  24-  by  Itt- 
foot  automatic  radl-il  gates.  Discharge  from 
the  rerervolr  Is  released  through  a  10-foot 
diameter  concrete-lined  outlet  mind  In  the 
left  abutment,  operating  facilities  consist  nf 
two  high-pressure  slide  gates  installed  In  the 
gate  chamber  connecting  with  steel  outlet 
pipes  extending  to  the  valve  house  nt  the 
downstream  toe  of  the  dam.  Two  .IB-Inch 
diameter  needle  valves,  having  a  combined 
capacity  of  approximately  "«i  xtcnnd-fept. 
control  the  flow  for  oiwallon  purpMMi 

The  installation  of  piezometers  In  the  dam 
was  suspended  Miring  construction  of  the 
embankment  and  resumed  In  September  lU3!i. 
The  remaining  work,  requiring  2  month*  to 
complete,  was  done  with  Covet  tin  ent  force* 
and  equipment. 

The  concrete  parapet  ntid  curb  walls  were 
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Duchesne  Feeder  Canal  diversion  works 


eliminated  from  the  contract  at  the  time 
the  dam  was  completed  to  allow  for  settle- 
ment of  the  embankment  and  were  subse- 
quently constructed  by  CCC  forces  during  the 
period  June  to  October  1940,  inclusive.  The 
cost  of  Moon  Lake  Dam  amounted  to  $1,301,- 
256  at  the  end  of  September  1940. 

Midrieio  Dam  and  Dike. — The  Midview 
Dam  and  Dike  comprise  the  main  construction 
feature  of  the  Moon  Lake  Canal  system.  The 
entire  canal  system,  which  includes  all  fea- 
tures of  the  project  except  the  Moon  Lake 
Dam,  was  constructed  by  CCC  forces.  The 
dam  and  dike  were  begun  in  October  1934, 
and  completed  in  1937,  with  the  exception 
of  the  parapet  and  curb  walls  which  were 
constructed  during  1938. 

The  dam  and  dike,  consisting  of  rolled 
earth-fill  embankments  with  rock  face  protec- 
tion, form  an  offstream  reservoir  of  5,785 
acre-feet  capacity.  The  dam  ar.d  dike,  lo- 
cated about  10  miles  east  of  Duchesne,  Utah, 
have  a  structural  height  above  stream  bed  of 
54  feet  and  a  length  of  663  feet  between  abut- 
ments at  crest  elevation ;  the  top  of  the  daui 
is  30  feet  wide.  Quantities  in  place  in  the 
dam  include  102,300  cubic  yards  of  earth  fill, 
18,500  cubic  yards  of  rock  fill,  and  17,300 
cubic  yards  of  reck  riprap. 

The  outlet  works  of  the  Midview  Dam  con- 
sist of  one  36-inch  diameter  outlet  conduit  300 
feet  in  length  extending  through  the  embank- 
ment near  the  left  abutment.  A  gate  chamber 
and  tower,  located  near  the  axis  of  the  dam, 
contain  two  2.4-  by  3.0-foot  hand-operated 
gates  which  are  controlled  from  the  crest  of 
the  dam. 

An  overflow  spillway  was  constructed  near 
the  upper  end  of  the  dike  to  convey  excess 


storage  water,  in  case  of  floods,  to  a  natural 
ravine  draining  back  Into  the  river. 

The  dike  which  bounds  the  reservoir  on  the 
north  is  2,575  feet  in  length,  21  feet  in  height, 
and  has  a  top  width  of  27  feet,  finished  as  a 
graveled  roadway.  The  earth  embankment 
material  is  protected  by  a  3-foot  layer  of  rock 
riprap  on  the  reservoir  side  finished  to  a  3 : 1 
slope ;  the  downstream  face  has  a  2 : 1  slope. 
Quantities  involved  in  constructing  the  dike 
were  71,100 cubic  yards  of  earth  fill  and  11,800 
cubic  yards  of  rock  riprap  and  rock  fill. 


Duchesne  feeder  canal. — The  Duchesne 
feeder  canal,  with  a  capacity  of  200  second- 
feet  for  the  first  7  miles  of  its  total  length 
of  15  miles,  diverts  surplus  water  from  the 
Duchesne  River  near  Duchesne,  Utah,  to  sup- 
ply the  Midview  Reservoir.  It  also  contin- 
ues beyond  the  Midview  Reservoir,  with  a 
capacity  of  100  second-feet,  a  distance  of  8 
miles,  for  the  direct  diversion  of  irrigation 
water  to  lands  along  the  Lake  Fork  River. 

Construction  of  this  canal  was  begun  by  CCC 
forces  in  October  1934,  and  was  sufficiently 
advanced  by  the  following  irrigation  season  to 
permit  its  operation  by  the  water  users.  How- 
ever, several  minor  structures  and  the  large 
diversion  structure  on  the  Duchesne  River 
were  not  completed  until  September  1939. 

The  total  quantities  involved  in  construct- 
ing this  canal  were  225,450  cubic  yards  of  ex- 
(•iivation  all  classes,  977  cubic  yards  of  rein- 
forced concrete  placed  in  structures,  20  bridges 
of  various  sizes  and  types,  and  52  additional 
structures  such  as  culverts,  drops,  flumes,  and 
turn-outs. 

The  diversion  works  of  this  canal  consist 
of  a  low  crest  across  the  Duchesne  River,  to- 
gether with  sluiceway  and  headgate  abutting 
on  the  left  bank.  This  type  of  structure  was 
required  because  of  silt  conditions  and  high 
flood  stages  on  the  river.  The  crest  is  220 
feet  long,  consisting  of  a  12-inch  reinforced 
concrete  slab  with  wood  sheet  piling  cut-off. 
The  structure  was  designed  to  pass  10.000 
second-feet  at  a  depth  of  5.5  feet  over  the 
crest,  with  a  maximum  capacity  of  18,000 
second-feet  at  a  depth  of  10  feet. 

Midriew  lateral. — The  Midview  lateral,  9 
miles  long,  with  a  capacity  of  80  second-feet, 
carries  storage  water  released  from  the  Mid- 
view  Reservoir  to  the  U.  S.  Dry  Gulch  (Indian 
Service)  Canal  for  exchange  purposes. 
(Continued  on  page  50) 


Yellowstone  Feeder  Canal  headworks 
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Storm  Drainage  Structures,  Gila  Gravity 

Main  Canal 


By  W.  W.  BRENNER,  Engineer 


Till:  Glln  Gravity  Main  Canal.  20.9  miles 
lunjf.  is  constructed  to  carry  Colorado  River 
water  from  Imperial  Dam  to  the  edge  of  mesa 
lands  and  Gila  River  bottom  lands  east  of 
Yiiiua.  Ariz.,  which  are  to  be  irrigated  by  a 
series  of  pump  lifts  and  lined  canals. 

The  canal  passes  through  the  Laguna  Moun- 
lains  hy  means  of  two  20-foot  diameter  tunnels 
and  is  carried  across  the  Gila  River  and  For- 
tuna  Wash  in  l!i'._.-foot  diameter  monolithic 
concrete  siphons  2,000  and  600  feet  in  length, 
respectively. 

The  canal  location  crosses  numerous  washes 
ordinarily  dry,  but  subject  to  flash  floods  of 
cloudburst  proportions.  In  order  to  protect 
i  lie  eanal  from  storm  damage,  it  was  necessary 
to  provide  for  the  handling  and  disposal  of 
this  storm  water.  Drainage  channels  and 
dikes  were  constructed  to  consolidate  the  flow 
from  several  washes  and  divert  the  storm 
water  either  to  ponded  areas  formed  by  the 
omission  of  the  upper  bank,  where  topography 
permitted,  or  to  the  structures. 

The  storm  waters  were  taken  into  the  canal 
either  through  the  ponded  areas,  or  through 
inlets,  in  all  but  two  locations.  An  overchute 
was  constructed  to  carry  the  waters  from  the 
largest  area  and  the  other  was  diverted  to 
the  Gila  River  in  a  drainage  channel. 

Five  automatic  spillways  were  constructed 
to  dispose  of  water  taken  into  the  canal,  one 
of  which  was  combined  with  an  overchute, 
and  one  is  a  combined  wasteway  and  auto- 
matic spillway. 

An  additional  automatic  spillway  is  pro- 
vided just  below  the  Fort  mm  Wash  siphon, 
which  will  carry  the  canal  discharge  In  event 
of  power  failure  at  pumping  plant  No.  1  at 
the  end  of  the  gravity  main  canal. 

liil<-tt. — Thirteen  reinforced  concrete  inlets, 
varying  in  bottom  width  from  5  to  20  feet, 
were  constructed,  and  four  inlets  were  con- 
structed in  rock  cuts  requiring  no  structure. 
The  concrete  inlets  consisted  of  an  inlet  sec- 
tion through  the  left  bank,  a  chute  on  a  2:1 
slope,  the  same  as  the  canal  bank,  and  a  still- 
ini;  i>ool  in  the  bottom  of  the  canal.  The 
inlets  and  dikes  leading  Into  them  were  pro- 
tected by  riprap  and  by  the  construction  of 
rix-k  and  wire  fences.  Within  the  canal 
dry  rin-k  paving  was  placed  along  both 
-id. ••<  of  the  chute  and  around  the  stilling 
pool.  As  future  development  contemplates 
widening  the  present  canal  from  Its  present 
bottom  width  of  22  to  100  feet,  the  canal 
was  constructed  to  full  width  at  inlet  and 
the  overchute  locations,  and  the  structures 


were   located   and   constructed   to  serve   for 
future  development. 

Overchute  and  Automatic  Spillicay 
Station  169+80 

A  reinforced  concrete  overchute  and  auto- 
matic spillway  was  provided  at  station 
169+80  to  carry  the  flow  from  the  largest  of 
the  drainage  areas,  with  an  estimated  maxi- 
mum discharge  of  2,700  cubic  feet  per  second 
through  the  overchute;  and  to  discharge  1,000 
cubic  feet  per  second  from  the  canal  through 
the  automatic  spillway.  The  most  interest- 
ing feature  of  the  structure  was  the  com- 
bining of  the  spillway  with  the  structure. 

The  storm  water  is  carried  across  the  canal 
through  a  flume  section,  with  60-foot  bot- 
tom width  and  S.5-foot  walls.  The  overchute 
is  supported  across  the  canal  section,  a  length 
of  137  feet,  by  diversion  walls  14  inches  thick 
resting  on  a  concrete  floor  slab  across  the 
bottom  and  up  the  sides  of  the  canal.  The 
overchute  Is  connected  to  the  wash  channel 
by  a  flume  section  79  feet  in  length,  and  by 
transition  walls.  At  the  wash  outlet  of  the 
structure,  the  flow  is  carried  over  an  apron 
and  down  a  sloping  chute  to  the  stilling  pool 
connected  with  the  outlet  channel  by  warped 
transition  walls. 

The  automatic  spillway  consists  of  a  single 
gate  structure  on  each  side  of  the  overchute, 
discharging  through  7-foot  6-lnch  by  6-foot 
box  culverts  into  the  chute  and  stilling  pool. 
The  outlet  walls  of  the  overchute  serve  as  a 
common  wall  for  the  Interior  walls  of  the 
gate  structure  and  culverts. 

A  reinforced  concrete  girder  bridge  spans 
the  outlet  structure  in  line  with  the  right 
bank  of  the  canal. 

The  structure  is  provided  with  three  steel 
sheet-piling  cut-off  walls,  one  with  15-  to 
30-foot  piling  in  the  right,  or  lower  hank, 
and  extending  32  feet  on  both  sides  of  the 
structure;  one  with  10-foot  piling  at  the  end 
of  the  outlet  transition  and  stilling  pool,  and 
one  In  an  arc  across  the  outlet  channel. 

The  gate  structure  consists  of  gate  well, 
weir  well,  and  float  well.  The  gates  are  7-foot 
6-Inch  by  0-foot  top-.-<eal  radial  gates,  and 
operate  automatically  hy  the  floats  and  coun- 
terweights. The  \velre  which  control  the 
water  surface  In  the  Moat  well  are  adjustable 
for  the  varying  water  surface  elevations  de- 
sired In  the  canal. 

Spillirai/n  and  tr<i*<<-<c»V». — Automatic  spill- 
ways wore  const  run ed  to  dissipate  the  drain- 


age waters  taken  Into  the  canal  throned  the 
inlets,  at  stations  282+30,  322+02,  and 
024+32.  At  station  750+50  an  automatic 
spillway  and  wasteway  were  const  rwrted.  and 
at  station  948  For  tuna  spillway  was  con- 
structed to  take  the  canal  discharge  in  event 
of  stoppage  of  pumps  at  pumping  plant  No.  1. 

The  spillways  at  stations  282+36  and 
322+60  are  located  In  rock  and  are  similar 
in  construction,  consisting  of  an  Inlet  transi- 
tion, a  two-gate  section,  and  outlet  transition 
to  spillway  channel.  As  they  are  In  rock,  no 
chute  or  stilling  pool  was  required.  Station 
282+36  has  two  10-  by  8-foot,  top-seal,  float- 
controlled  radial  gules,  and  haw  a  capacity  of 
3,000  cubic  feet  i»er  second.  The  floor  slab 
is  at  the  bottom  of  the  canal  grade,  or  13.."«4 
feet  l)elow  normal  water  surface.  The  water 
discharges  through  a  double  barrel  box  cul- 
vert, connected  with  the  outlet  channel  hy 
wanted  transition  walls.  The  roadway  Is 
carried  across  the  structure  on  backfill  over 
the  culvert  section. 

The  automatic  spillway  at  station  322+62 
is  similar,  except  that  the  culverts  are  elimi- 
nated, us  no  roadway  passes  over  the  struc- 
ture. The  floor  of  the  structure  Is  9.!>  feet 
Itelovv  normal  water  surface  ami  the  gatex 
are  7-foot  fi-lnch  by  0-foot,  topseal  radial 
gates:  discharge  capacity  is  1,000  cubic  feet 
per  second. 

At  station  624+32.  the  spillway  has  a 
capacity  of  1,000  cubic  feet  per  second.  The 
Hour  slab  at  the  Inlet  Is  9.87  feet  below 
normal  water  surface.  This  structure  IH  In 
an  earth  section  and  has  a  stilling  pool  below 
the  culvert  section,  connected  with  the  outlet 
channel  by  warped  transition  walls.  Two 
steel  sheet  piling  cut-off  walls  were  uned,  one 
l»'lng  10-foot  piles  at  the  end  of  the  outlet 
transition  and  another,  10-foot  piles  on  an 
arc  In  the  outlet  channel,  downstream  from 
the  structure.  As  Hie  floor  of  the  stilling 
pool  Is  8  feet  below  (he  outlet  channel,  the 
outlet  channel  U-tween  the  structure  and  the 
cut-off  piles  In  the  \\.i-li  channel  i-  excavated 
to  this  depth  for  a  distance  of  20  feet,  and 
then  on  a  3: 1  slope  to  the  top  of  the  pll-~. 
It  is  also  widened  to  a  width  approximately 
twice  the  bottom  width  of  the  wash  rhnnnrl. 
which  Is  Mi  feet,  forming  additional  Milling 
pool  a  re  .'i. 

A  wasieway  and  automatic  spillway  was 
constructed  at  station  73O+50.  1.000  fe*t  up- 
stream from  the  inlet  to  tho  Gila  lllirr 
Crossing.  Tin*  strut-lure  is  to  lie  u.«rd  a» 
an  automatic  spillway,  and  nlKO  an  n  wnote- 


The  Reclamation  Era.  Ftbnury  1941         (  **  } 


GILA  GRAVITY  MAIN  CANAL 

Drainage   inlet.     Looking   upstream   from   right   bank.     Inlet     Automatic    spillway.     Looking    upstream    along    right    bank. 

Automatic  spillway  in  foreground;  outlet  portal  tunnel  No.  1  in 
background.     Water  in   bottom   of  canal   collected   during  a 

recent  rain 


constructed  on  bank  for  ultimate  development 


way  to  empty  the  canal  if  necessary.  There 
are  four  10-  by  8-foot  top-seal  radial  gates, 
the  two  outer  gates,  float  controlled,  to  oper- 
ate automatically.  The  center  gates  are 
strictly  wasteway  gates,  operated  by  electric 
motor-driven  hoists.  The  automatic  gates  are 
also  motor-driven  and  can  be  used  also  as 
wasteway  gates,  if  desired.  Power  is  sup- 
plied by  a  gasoline  motor  generator  set. 

The  structure  consists  of  an  inlet,  a  gate 
structure,  and  a  wasteway  chute  of  rectangu- 
lar cross  section.  At  the  outlet  end  of  the 
chute,  advantage  was  taken  of  a  rock  ledge 
cutting  across  the  channel.  The  bottom  slab 
and  walls  were  keyed  into  the  rock  and  the 
rock  cut  was  excavated  for  the  outlet  transi- 
tion with  no  lining.  The  wasteway  channel 


continues  below   the  rock   ridge  to  the  Gila 
River. 

1'iirliiiiii  Aiitnniutic  SpiUicajf  Station  !)  18+00 

Fortuna  automatic  spillway  at  station 
948+00  is  located  a  short  distance  below 
Fortuna  siphon  and  2.9  miles  upstream  from 
pumping  plant  No.  1.  It  was  constructed  pri- 
marily to  discharge  water  from  the  canal  in 
event  of  stoppage  of  the  pumps  at  pumping 
plant  No.  1,  but  will  also  automatically  waste 
storm  water  from  the  canal.  It  is  a  two-gate 
structure,  with  10-  by  8-foot,  top-seal  radial 
gates.  The  inlet  and  gate  structure  is  similar 
to  others  mentioned,  but  the  stilling  pool  and 
outlet  transition  section  is  longer.  The  gates 


are  also  float-controlled,  but  the  interesting 
feature  is  the  installation  of  balanced  valves 
and  operating  mechanism  to  bypass  the  water 
from  the  weir  well  to  the  float  well,  and  there- 
by open  the  gates  immediately  upon  power 
failure  at  the  pumps.  The  balanced  valve? 
and  their  operating  and  controlling  mechanism 
are  so  designed  that  the  balanced  valve  will 
open  when  the  power  is  shut  off  and  will  close 
automatically  when  the  power  is  applied. 

The  wasteway  channel  is  designed  to  carry 
3.000  cubic  feet  per  second  and  discharges 
into  the  Gila  River  Channel.  The  wasteway 
channel  was  located  to  take  advantage  of  a 
rock  hill  at  the  edge  of  the  Gila  River  so  as 
to  have  a  control  section  in  rock  at  the  end 
of  the  channel. 


WASTEWAY  AND  AUTOMATIC  SPILLWAY 


Looking  upstream  in  the  wasteway  channel,  showing  down-      Fortuna  Automatic  Spillway.     Looking  upstream  in  the  waste- 
stream  face  of  the  gate  structure.     All  gates  in  open  position      way  channel,  showing  chute,  baffle  wall,  and  outlet  transition 
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Storage  Begins  in  Marshall  Ford  Reservoir 


COLORADO  RIVER  PROJECT  OF  TEXAS 


MARSHALL  FORD  RESERVOIR  became  a 
reality  on  September  10,  1940,  when  the  two 
26-foot  diameter  division  conduits  were  closed. 
The  water  rose  to  the  level  of  the  emergency 
outlets,  creating  a  lake  approximately  45  feet 
vdeep,  17  miles  long,  and  covering  1,500  acres. 
Sufficient  water  was  released  from  the 
Buchanan  Reservoir,  65  miles  upstream,  to 
raise  the  water  surface  at  Marshall  Ford  to 
the  level  of  the  emergency  outlets,  thereby 
reducing  to  a  minimum  the  time  the  flow  of 
the  river  was  disrupted. 

Closure  of  the  diversion  conduits  was  ac- 
complished .by  means  of  stop-log  bulkheads 
lowered  into  position  by  the  overhead  con- 
struction cableway.  Work  was  started  on 
the  morning  of  September  9  and  the  last  stop 
log  was  placed  shortly  after  noon  on  the 
10th. 

Contracts  have  been  awarded  for  completion 
of  the  Marshall  Ford  Dam  to  its  ultimate 
height  of  270  feet.  This  structure,  largest  of 
a  series  of  dams  on  the  Colorado  River  in 
Texas,  Is  located  about  18  miles  northwest 
of  Austin.  The  reservoir  formed  by  the  dam 
will  be  used  jointly  for  flood  control,  power, 
and  irrigation.  Reservoir  capacity  of  the 
completed  dam  will  be  3,120,000  acre-feet,  of 
which  1,840,000  acre-feet  will  be  considered 
as  live  storage,  1,160,000  superstorage  above 
the  spillway  crest  for  flood  control,  and  120,- 
000  dead  storage  for  power  head  and  silt 
deposition. 

Marshall  Ford  Power  Plant 

This  plant,  nnder  construction  by  the  Lower 
Colorado  River  Authority,  will  house  three 
25,000-kilovolt-ampere  units.  Although  the 
<Inm  is  not  scheduled  for  completion  until  the 
summer  of  1941,  the  power  units  were  placed 
In  operation  in  January  1941.  In  order  to 
generate  power  by  January  1,  it  was  neces- 
sary to  raise  the  reservoir  level  about  45  feet 
and  to  store  an  additional  100,000  acre-feet 
of  water  to  provide  sufficient  head.  Within 
the  duration  of  the  present  contracts  the 
reservoir  will  be  controlled  as  far  as  possible 
by  the  emergency  floodgates  to  prevent  Inter- 
ference with  the  construction  work. 

Spillway  Bridge 

This  spillway  bridge,  designed  as  a  stand- 
ard highway  bridge  with  a  20-foot  roadway, 
will  span  the  spillway  section  of  the  dam, 
730  feet  in  length.  The  American  Bridge 
Co.,  of  Denver,  Colo.,  was  awarded  the  con- 
tract for  furnishing  the  steel,  on  its  bid  of 
$53,821,  which  was  the  lowest  of  five  bids 
received. 
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Downstream  face  of  Marshall  Ford  Dam.      Discharge  of  water  is   seen   through 

five  of  the  8-foot  6-inch  diameter  outlets.    Three  of  the  outlets  opened  are  of 

"Beaver  Tail"  type  and  two  the  regular  circular  type  of  openings 

Upstream  face  of  Marshall  Ford  Dam,  showing  the  reservoir  at  elevation   550. 
The  power  plant  was  under  construction  when  this  exposure  was  made 


15-  by  2 9. 65 -Foot  Penstock  Coaster  Gates  for 

Grand  Coulee  Dam 


By  LEWIS  G.  SMITH,  Assistant  Engineer,  Denver  Office 


WHEN  the  ancient  ecclesiastic  declared 
"There  is  no  new  thing  under  the  sun"  he  must 
have  been  referring  to  the  fact  that  the  sum 
total  of  nature's  potentialities  is  unchanging, 
rather  than  that  these  potentialities  do  not  as- 
sume new  and  interesting  forms  in  the  eyes  of 
one  generation  after  another.  If  this  is  not  so, 
then  he  must  have  lived  in  an  idle  age,  for  in 
almost  every  phase  of  human  endeavor  today 
we  find  new  fabrications,  with  new  sig- 
nificance and  usefulness.  One  of  the  most 
prodigious  examples  of  these  is  the  mighty 
Grand  Coulee  Dam  on  the  Columbia  River 
in  Washington.  In  almost  every  respect,  this 
structure  bears  resolute  evidence  of  a  crea- 
tion far  exceeding,  both  in  proportions  and 
novelty  of  function,  anything  that  man  a  cen- 
tury ago  would  have  included  among  his 
rational  visions  for  the  future.  As  with  the 
dam,  so  with  most  of  the  mechanical  installa- 
tions incorporated  in  the  dam,  and  particu- 
larly with  the  15-  by  29.65-foot  penstock 
coaster  gates  and  hoists  installed  on  the 
upstream  face  of  the  dam,  as  illustrated  in 
figures  1  and  2.  The  gates  and  their  hoisting 
mechanism  are  unique  in  almost  every  respect, 
both  in  view  of  new  and  older  operating  fea- 
tures that  appear  on  this  type  of  gate  for 
the  first  time. 

Individual  Gate  Installations 

In  Its  essential  components,  each  gate  in- 
stallation includes:  (1)  An  unhoused  struc- 
tural-steel gate  leaf,  equipped  with  four  sets 
of  roller  trains,  which  are  alined  in  pairs  on 
opposite  sides,  with  equalized  rocker  arms 
for  bringing  the  gate  to  rest  in  the  proper 
position,  and  with  hydraulically  actuated 
seals;  (2)  a  single  hydraulic  hoist  with  auto- 
matic, self-contained  gate  hanger;  (3)  a 
knuckle-jointed  hoist  stem  which  connects  the 
gate  leaf  with  the  piston  stem  of  the  hoist ; 
(4)  an  oil-pressure-control  system ;  and  (5)  the 
gate  guides  and  roller  tracks  embedded  in  the 
gate  slot  in  the  dam.  In  operation  the  gate 
"coasts"  or  lowers  from  its  position  of  rest 
just  above  the  penstock  orifice  to  the  closed 
position  by  virtue  of  its  own  weight,  and  is 
raised  to  the  open  position  by  the  pressure 
of  oil  forced  under  the  lower  side  of  the  hoist 
piston.  A  novel  control  arrangement  is  pro- 
vided whereby  if  the  gate  should  for  any 
reason  become  stuck  during  lowering,  the 
controls  automatically  reverse  and  the  gate 
and  hoist  piston  will,  in  effect,  remain  sus- 


pended at  the  point  where  the  gate  sticks. 
After  repeated  automatic  trials  of  the  gate 
to  lower,  should  it  become  dislodged,  then 
lowering  will  be  resumed ;  if  not,  the  gate  may 
be  raised  by  switching  the  controls  to  the 
raising  cycle. 

Usually  it  is  difficult  to  Increase  the  magni- 
tude of  an  existing  device  to  meet  an  un- 
precedented larger  service  because  frequently 
all  factors  involved  do  not  vary  in  the  same 
ratio.  It  is  even  more  difficult,  however,  to 
create  a  new  type  of  device  to  fulfill  both  a 
new  and  larger  service  requirement.  It  was 
the  latter  requisite  that  motivated  the  de- 
signers of  the  15-  by  29.65-foot  penstock 
coaster  gates.  Here  no  expansion  of  existing 
prototypes  would  have  served  the  purpose. 
At  the  same  time,  the  gates  had  to  be  fool- 
proof on  first  try ;  they  could  not  be  liable  to 
failure  because  the  function  of  each  is  to 
effect  emergency  closure  and  normal  service 
closure  of  an  18-foot  diameter  penstock 
supplying  water  to  one  of  the  largest-capacity 
power-generating  units  ever  built  by  man — a 
150,000-horsepower  hydraulic  turbine  and  its 
connected  105,000-kilovolt-ampere  generator. 
Under  such  conditions,  all  past  experience  in 
control-gate  design  had  to  be  augmented  by 
the  most  cautious  exercise  of  foresight. 
After  having  once  adopted  a  particular  de- 
sign it  could  not  be  easily  revised  upon  fail- 
ure, because  certain  parts  of  the  companion 
equipment,  the  gate  guides  and  stops,  were 
installed  during  construction  of  the  lower 
section  of  the  dam  and  were  necessarily 
under  water  from  that  time  on,  as  the  reser- 
voir has  been  rising  in  the  wake  of  the  dam 
with  each  addition  in  height.  Some  of  the 
more  important  problems  faced  by  the  de- 
signers of  the  gate  and  hoist,  together  with 
the  general  way  in  which  these  problems 
were  met,  will  be  presented. 

The  gates  were  required  to  cover  an  ori- 
fice 15  feet  wide  by  30  feet  high  and  to  be 
capable  of  operating  under  the  horizontal 
thrust  to  be  caused  by  an  unbalanced  head 
of  264  feet,  when  closed  in  an  emergency.  In 
meeting  this  requirement,  the  gate  leaf  was 
designed  with  heavy  horizontal  girders  which 
frame  into  vertical  or  end  girders  at  each 
side,  and  a  watertight,  steel  skin-plate  cover- 
ing on  the  downstream  side  of  the  girders. 
The  lower  end  of  the  gate  is  curved  so  as  to 
improve  the  hydraulic  efficiency  of  the  ori- 
fice. The  tremendous  hydraulic  thrust  on 
the  leaf  is  transmitted  to  the  gate  guides  by 


means  of  dual  sets  of  endless  roller  trains  at 
each  end.  These  roller  trains  permit  the  gate 
to  move  vertically  without  appreciable  op- 
position from  sliding  friction.  This  is  be- 
lieved to  be  the  first  instance  where  roller 
trains  have  been  placed  completely  around 
the  flanges  of  the  end  girders  of  a  gate  leaf 
of  this  size ;  usually  a  number  of  smaller 
trains  are  disposed  vertically  at  each  end. 
Under  the  264-foot  operating  head  at  Grand 
Coulee,  the  horizontal  thrust  is  so  great  that 
il  was  imperative  to  provide  all  the  possible 
roller-bearing  area.  In  view  of  this  it  would 
have  been  desirable  to  use  only  a  single  end- 
less roller  train  at  each  end,  but  it  was  felt 
that  a  roller  train  of  the  length  required 
would  have  been  impractical.  Upon  using  the 
dual  roller  trains  at  each  end  a  break  w:is 
required  in  the  end  girders  where  the  two 
trains  at  one  side  require  passage  near  mid- 
height  of  the  gate.  Heavy  framing  around 
these  breaks  compensate  for  structural  rigid- 
ity lost  by  virtue  of  the  breaks. 

Upon  adopting  the  fixed  endless  roller 
trains,  which  always  maintain  the  gate  in 
the  same  vertical  plane,  it  was  necessary  to 
devise  some  type  of  sealing  arrangement  to 
close  the  small  opening  which  was  allowed 
as  the  minimum  traveling  clearance  between 
the  gate  and  the  lips  of  the  penstock  orifice.  In 
addition,  it  was  befitting  that  the  gate  seal  be 
effected  in  a  direct  manner  only  after  the 
gate  will  have  come  to  rest,  and  that  the 
seals  be  started  automatically  as  part  of  the 
gate-operating  sequence.  A  new  type  of 
hydraulically  actuated  seal  had  recently  been 
developed  to  meet  a  similar  condition  exist- 
ing at  the  102-inch  diameter  ring-seal  gates 
at  Grand  Coulee  Dam,  and  upon  giving  evi- 
dence of  satisfactory  performance  on  model 
tests,  the  same  general  principle  was  used 
in  the  design  of  the  seal  mechanism  for  the 
coaster  gate. 

The  downstream  side  of  the  gate  is  rimmed 
near  the  edges  by  a  continuous  hydraulic 
chamber  the  outer  side  of  which  is  a  movable 
member  or  seal  bar  which,  at  the  proper  in- 
stant, is  forced  outward  from  its  position  of 
rest  by  means  of  reservoir  water  communi- 
cated to  the  hydraulic  chamber,  to  make  con- 
tact with  the  opposing  seal  bars  incorporated 
in  the  lips  of  the  penstock  orifice.  A  special 
type  of  grooving  in  the  seal  bars  along  the 
plane  of  contact  causes  the  bars  to  function 
properly  under  the  existing  play  of  forces. 
Water  is  brought  to  the  hydraulic  chamber 
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tlirnueli  a  valve  in  the  lower  section  of  the 
naif.  the  valve  being  operated  through  the 
mi-ilium  of  a  rod  extending  from  the  lower 
end  ..f  tin-  in  list  stem.  After  the  gate  Is  low- 
rivd  to  rest  upon  the  gate  stops  incorporated 
in  i  In1  dam,  the  hoist  stem  continues  down- 
ward for  a  short  distance,  forcing  the  exten- 
sion rod  to  open  the  valve  and  thus  admit 
w:iti-r  Into  the  hydraulic  chamber.  Upon  rais- 
ing die  gate  the  initial  movement  of  the  stem 
is  to  close  the  valve  and  permit  the  water 
in  the  hydraulic  chamber  to  drain  to  the 
d'i«  nstream  side  of  the  gate,  thus  causing 
tin1  seal  bars  to  be  withdrawn  from  contact 
with  the  mating  sealing  bars  in  the  dam.  The 
ln>ist  stem  then  makes  lifting  contact  with  the 
gate,  and  raising  is  commenced. 

There  are  two  gate  stops  embedded  in  the 
Bate  slot  In  the  dam,  one  at  each  side.  In 
unliT  to  Insure  that  the  weight  of  the  gate 
i  red  equally  by  the  two  stops,  special- 
type  equalizer  rocker  arms,  which  come  in 
contact  with  'the  stops,  are  affixed  to  the  gate. 
These  equalizer  arms  also  serve  to  right  the 
gate  in  the  closed  position  before  the  seals 
are  actuated,  should  the  gate  descend  in  a 
slightly  skewed  position. 

Emergency  Gate  Closure 

For  closure  under  emergency  conditions  the 
gate  was  required  to  move  from  the  opened 
<>n  to  the  closed  position  In  the  shortest 
linn-  practicable;  actually  the  time  required 
is  about  2  minutes.  To  satisfy  this  condition 
i!  was  a  prerequisite  that  the  gate  be  main- 
tained in  a  submerged  position  just  above  the 
"Ck  orifice,  also  that  it  be  connected  with 
tin1  hoist  through  some  hoisting  media  that 
would  successfully  withstand  corrosion.  In 
view  of  this,  a  metal  stem  was  preferable  to 
a  number  of  wire  ropes  such  as  are  commonly 
usi-il  with  a  rope-and-drum  type  of  hoist.  The 
sit-in  used  is  knuckle  jointed  to  facilitate  in- 
stallation and  removal,  and  to  provide  flexi- 
I'iliiy  in  a  lateral  direction  should  the  gate 
Jam  during  its  descent.  During  normal  op- 
eration the  stem  is  always  In  tension,  thereby 
nliu.iting  the  need  for  stem  guides. 

For  quick  lowering  of  the  gate  it  was  de- 
sirahle  also  to  provide  some  type  of  hoist 
Hint  was  simple,  positive,  direct-acting,  and 
Without  excessive  near  reduction.  At  the 
same  time  the  hoist  was  to  have  ample  power 
capacity  for  raising  the  gate.  The  hydraulic 
cylinder  hoist,  with  the  hoist  piston  rod  con- 
nected directly  with  the  lift  stem,  was  selected 
as  offering  the  most  satisfactory  solution  to 
this  requirement.  This  is  believed  to  be  the 
first  installation  where  a  cylinder  hoist  has 
been  used  for  a  Knle  having  the  same  general 
functions.  During  lowering  of  the  gate,  oil 
U  bypassed  from  the  hottom  side  of  the  hoist 
pUton  to  the  top  side  through  a  throttle  valve 
at  the  exterior  of  the  hoist  cylinder  near 
toe  top.  The  rate  of  lowering  is  adjustable 
through  a  wide  range  by  adjusting  the  opening 
the  throttle  valve.  In  raising  the  gate, 
•0  Is  forced  by  a  motor-driven  gear  pump  to 
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the  lower  side  of  the  piston.    The  raising  time 
is  about  30  minutes. 

In  maintaining  the  gate  in  the  raised  posi- 
tion immediately  above  the  orifice  it  was  re- 
quired further  that  a  satisfactory  means  be 
devised  for  fastening  the  gate  in  this  position. 
This  was  conveniently  accomplished  by  means 
of  a  triple-latch  arrangement  in  the  head  of 
the  hoist  cylinder.  The  piston  stem  of  the 
hoist  extends  above  the  piston,  and  is  grooved 
at  the  top  for  engagement  by  the  three 
latches  in  the  cylinder  head.  Both  the  dis- 
engagement of  stem  prior  to  lowering  of  the 
gate,  and  the  reengagement  upon  raising  are 
automatic  as  part  of  the  operating  cycles. 

In  addition  to  the  above  requirements, 
which  led  to  the  selection  of  each  component 
part  as  mentioned,  it  was  important  that  the 
gate  and  hoist  be  removable  for  inspection 
and  repairs,  and  be  capable  of  installation 
from  the  top  of  the  dam.  The  hoist  is  sup- 
ported in  position  by  means  of  a  cylinder 
stand  which  in  turn  is  supported  upon  a 
structural  steel  bracket  resting  on  bearing 
plates  in  the  dam.  On  the  underside  of  the 
bracket  are  four  wheels  which,  during  in- 
stallation and  removal  of  the  hoist,  ride  on 
an  apron  or  support-lifting  ring  welded  to 
the  hoist  cylinder.  Upon  raising  the  cylinder 
about  an  inch,  the  bracket  can  be  rotated 
through  90°  so  that  the  entire  assembly  can 
be  withdrawn  from  its  normal  position 
through  the  gate  slot  in  the  concrete.  Lifting 
eyes  are  provided  in  the  top  of  the  cylinder 
head. 

The  special  sequence  used  for  installing 
and  removing  the  gates  is  illustrated  in 
figure  4.  The  gate  leaf,  including  the  lower 
section  of  the  hoist  stem,  is  first  assembled 
in  the  vertical  position  at  a  special  assem- 
bling pit  at  the  end  of  the  dam,  then  carried 
to  the  site  of  installation  by  a  150-ton  gantry 
crane  operating  along  the  top  of  the  dam. 
The  leaf  is  then  lowered  into  the  position 
shown  in  figure  4  (a)  and  is  temporarily 
supported  by  an  erection  frame  and  the  hoist- 
stem  yoke.  The  intermediate  links  of  hoist 
stem  are  added  in  turn,  using  the  same  form 
of  temporary  support.  The  hoist  cylinder, 
complete  with  cylinder  stand  and  support 
bracket,  and  with  piston  engaged  by  the 
latches  in  the  cylinder  head,  is  then  added, 
as  shown  by  figure  4  (b).  The  erection 
frame  and  yoke  are  then  removed  and  the 
entire  assembly  is  lowered  to  position  shown 
in  figure  4  (c).  The  cylinder-hoist  stand 
and  the  support  bracket  are  rotated  90° 
and  the  hoist  is  lowered  to  rest  on  the 
bearing  plates  in  the  dam.  The  removal 
procedure  is  just  the  reverse. 

Only  three  of  these  gates  are  included  in 
the  initial  installation.  The  remaining  15 
gates  will  be  installed  progressively  with 
future  generating  units  in  the  power  plant. 
Twelve  gates  of  similar  design,  only  smaller 
in  size,  are  to  be  installed  in  the  intakes  of 
the  Grand  Coulee  pumping  plant,  and  four 
gates  of  similar  design  are  planned  for  Shasta 
Dam  on  the  Sacramento  River  in  California. 


The  men  whose  talents  were  pooled  in  pro- 
ducing the  finished  design  are:  B.  H.  Staats 
and  W.  H.  Kohler,  gate  hoist  and  controls; 
H.  J.  Pound,  gate  leaf  and  frames,  under  the 
immediate  supervision  of  P.  A.  Kinzie,  senior 
engineer;  E.  C.  Schurch  collaborated  in  the 
electrical  part  of  the  gate  controls.  Through 
the  efforts  of  these  men  the  penstock  coaster 
gates  for  Grand  Coulee  Dam  mark  a  distinct 
contribution  to  the  art  of  designing  gates 
where  exceptional  size,  strength,  and  ease 
and  precision  of  operation  are  combined  in 
a  single  unit. 


Potato  Day 


THE  Orgeon  State  College  and  the  Union 
Pacific  System  sponsored  the  inauguration  of 
Potato  Day  at  Redmond,  Oreg.,  January  6. 
The  purpose  was  to  get  the  farmers  of  this 
territory  quality-minded.  The  Union  Pacific, 
Oregon  State  College,  and  the  State  depart- 
ment of  agriculture  collaborating  erected  port- 
able displays  and  members  of  the  high  school's 
Future  Farmers  organization  and  the  cham- 
ber of  commerce  cooperated  in  making  the 
day  a  success. 


NEW  PUBLICATIONS 

THE  Department  of  the  Interior  has  just  issued  two  new  publications  entitled  "Con- 
servation, The  Resources  We  Guard"  and  "General  Information,  A  Guide  To  Con- 
servation Law  and  Practice."  Both  are  available  on  request  addressed  to  the  Publi- 
cations Section,  Department  of  the  Interior,  Washington,  D.  C. 


CONSERVATION 

THE  Resouh  GUARD 


General  Information 

THE  DEPARTMENT 
OF  THE  INTERIOR 
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Transmission  Line  Construction,  Colorado- 
Big  Thompson  Project,  Colorado 


By  FRANCIS  J.  THOMAS,  Office  Engineer 


ONK  of  the  first  features  to  be  started  on  the 
Colorado-Big  Thompson  project  after  the  re- 
payment contract  was  executed  by  the  North- 
ern Colorado  water  conservancy  district  pro- 
viding for  repayment  of  50  percent  of  the 
rest  of  the  project,  was  the  construction  by 
force  account  of  the  27-mile  high-tension 
transmission  line  from  Dillon,  Colo.,  to 
Green  Mountain  Dam.  This  is  a  3-phase,  3- 
wire  115,000'volt  single-circuit,  60-cycle  line 
using  No.  4/0  steel  reinforced,  bare-aluminum 
stranded  conductors.  This  line  is  designed 
for  heavy  loading  conditions  of  one-half  Inch 
of  ice  and  a  wind  pressure  of  8  pounds  per 
square  foot  at  zero  degrees  Fahrenheit,  under 
which  conditions  the  conductor  will  be 
stressed  to  approximately  50  percent  of  its 
ultimate  tensile  strength.  The  conductors  are 
supported  by  porcelain  suspension  insulators, 
suspended  from  wood  cross  arms  mounted  on 
western  red  cedar  poles.  H-frame  construc- 
tion is  used  throughout,  with  an  average  span 
length  of  663  feet. 

A  contract  was  entered  into  on  November 
28,  1938,  between  the  United  States  and  the 
I'ulilic  Service  Co.  of  Colorado  for  furnishing 
electrical  energy  at  the  company's  substation 
nciir  Dillon,  Colo.  This  energy  is  being  used 
in  connection  with  the  construction  of  Green 
Mountain  Dam  and  power  plant,  the  west  part 
of  i he  transniountiiin  diversion  tunnel  under 
the  i  Ymtinental  Divide,  and  other  appurtenant 
structures  west  of  the  Continental  Divide, 
until  power  becomes  available  from  the  Green 
Mountain  power  plant. 

The  line  was  first  energized  at  13,000  volts 
ami.  upon  completion  of  the  construction  sub- 
si  at  ion  at  Green  Mountain  Dam  and  the  Dillon 
swiiehinu'  station,  it  was  energized  at  115,000 
v,.lis.  The  substation  furnishes  energy  for 
obstruction  purposes  and  the  Government 
camp  at  2,300  volts. 

Through  a  bank  of  three  667-kilovolt-am- 
transformers  the  voltage  is  stepped  up 
to  66,000  volts  supplying  the  49-mile 
transmission  line  from  Green  Mountain  Dam 
In  <!r;ini|  I<ake  with  extensions  to  Shadow 
Mountain  camp  and  the  west  portal  of  the 
uental  Divide  Tunnel.  The  design  of 
this  de.OOO-volt  line  Is  similar  to  the  Dlllon- 
iJrc.M,  Mountain  Dam  line  (built  by  contract) 
with  iin  average  span  length  of  652  feet. 

The  transmission  line  from  Tx>veland  to 
the  east  jiortal  of  the  Continental  Divide  Tun- 
nel was  also  constructed  by  contract.  The 
section  of  this  line  extends  from  Estes 

ark.  Colo.,  to  the  east  portal  of  the  Conti- 


Loveland  to  East  Portal  transmission  line.     Estes  Park  headquarters  camp 

in  center  background 


nenlal  Divide  Tunnel  and  is  approximately 
0  miles  long.  It  is  constructed  as  a  44,000- 
volt,  3-phase,  single-circuit,  60-cycle  single 
wood-pole  transmission  line,  with  an  average 
span  length  of  292  feet  and  with  pin-type  in- 
sulators. This  section  was  designed  for  me- 
dium loading  conditions  of  one-quarter  of  an 
inch  of  ice  and  wind  pressure  of  8  pounds  per 
square  foot  at  15"  F.  The  conductor  is  No.  4 
A.W.G.  hard-drawn,  seven-strand  bare  copper, 
strung  so  that  it  will  he  stressed  to  approxi- 
mately 50  percent  of  its  ultimate  tensile 
strength  under  the  medium  loading  con- 
ditions. 

The  second  section  of  the  line  extends  from 
Estes  Park  to  a  point  S  miles  west  of  Love- 
land,  and  Is  approximately  16  miles  long. 
This  section  was  constructed  as  a  115,000- 
vult,  3-phase,  single-circuit,  60-cycle,  H-frame, 
wood-pole  transmission  line  with  an  average 
span  length  of  687  feet.  This  line  was  de- 
signed for  a  heavy  loading  condition  of  one- 
half  Inch  of  ice  and  a  wind  pressure  of  8 
pounds  per  square  foot  at  zero  degrees 
Fahrenheit.  The  conductor  is  397,500  circu- 
lar mils  In  cross  section,  steel-reinforced. 


bare-aluminum,  stranded,  and  is  strung  so 
that  It  will  be  stressed  to  4&5  percent  of  Its 
ultimate  tensile  strength  under  medium  load- 
Ing  conditions. 

The  third  section  of  this  line  extends  from 
the  east  end  of  section  2  to  a  point  approxi- 
mately 1  mile  south  of  Loveland,  where  it  Is 
connected  with  the  44,000-volt  transmission 
line  of  the  Public  Service  Co.  of  Colorado. 
This  section  of  the  line  Is  approximately  7.(l 
miles  long  and  is  constructed  as  a  44,000-volt, 
3-phase.  single-circuit,  60-cycle,  single-wood- 
pole  transmission  line  with  pin-type  insula- 
tors having  an  average  span  length  of  353 
feet.  The  conductor  is  No.  2/0  steel-rein- 
forced, bare-aluminum,  stranded  wire  and  Is 
strung  so  that  it  will  be  stressed  to  approxi- 
mately 40  percent  of  its  ultimate  tensile 
strength  under  medium  loading  conditions. 

On  March  8,  1939,  a  contract  was  entered 
Into  between  the  United  States  and  the  Public 
Service  Co.  of  Colorado  for  furnishing  elec- 
trical energy  to  the  Government  at  the  tap 
metering  and  switch  structure  located  1  mile 
southwest  of  Loveland.  The  energy  will  be 
used  In  connection  with  the  construction  of 
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Greeley-Fort  Morgan  transmission  line.     Pole-setting  operations;  Structure  No.  459 
being  placed  in  position  ready  for  guying  and  backfilling  holes 


the  east  part  of  the  Continental  Divide  Tun- 
nel, power  canal  No.  1,  power  plant  No.  1, 
and  other  appurtenant  structures  east  of  the 
Continental  Divide. 

A  transmission  line  extending  from  the 
Government  substation  at  Greeley,  Colo.,  to 
a  substation  at  Fort  Morgan,  Colo.,  with  ex- 
tensions to  Wiggins  and  Brush,  Colo.,  the 
total  length  of  which  is  70.5  miles,  was  con- 
structed by  contract.  These  lines  are  115,000- 
volt,  three-phase,  single-circuit,  60-cycle,  wood- 
pole,  transmission  line,  with  H -frame  type 
structures  having  an  average  span  of  630 
feet.  The  lines  are  designed  for  a  medium 
loading  condition  of  one-quarter  of  an  inch 
of  ice  and  a  wind  pressure  of  8  pounds  per 
square  foot  at  15°  F.  The  conductor  is  No. 
4/0  steel-reinforced,  bare-aluminum,  stranded 
wire  and  is  strung  so  that  it  will  be  stressed 
to  approximately  44  percent  of  its  ultimate 
tensile  strength  under  medium-loading 
conditions. 

To  date  163.5  miles  of  two-wood-pole 
H -frame  transmission  line  has  been  con- 
structed on  the  Colorado-Big  Thompson  proj- 
ect at  a  cost  of  approximately  $3,450  per 
mile,  and  13.5  miles  of  single-pole  transmis- 
sion line  at  a  cost  of  approximately  $2,000 
per  mile.  This  includes  clearing,  rights-of- 
way,  easements,  and  access  roads  along  the 
line.  Part  of  the  line  was  constructed  over 
very  rough  and  heavy  timber  and  country 
which  tended  to  increase  the  cost  considerably. 

Dillon-Green  Mountain  Line 

Surveys  for  the  Dillon-Green  Mountain  line 
were  started  in  May  1938  and  completed  the 
following  June.  Because  of  a  large  amount 


of  timber,  willows,  and  brush,  the  location 
of  the  line  required  considerable  time. 

Construction  of  the  line  was  started  in 
October  1938  by  Government  forces  and  was 
completed  the  latter  part  of  November  of 
the  same  year.  The  line  begins  1  mile  south 
of  Dillon,  Colo.,  taking  off  at  the  Public  Serv- 
ice substation  on  the  Denver-Shoshone  trans- 
mission line,  and  runs  in  a  northerly  direc- 
tion following  the  Blue  River  Valley  to  Green 
Mountain  Dam.  The  first  10  miles  of  the 
line  being  in  a  timbered  area,  it  was  neces- 
sary to  clear  a  considerable  number  of  trees 
and  willows.  This  portion  of  the  line  for  the 
most  part  is  on  reasonably  level  land,  but 
the  remainder  is  in  a  rough,  rugged  country 
most  of  the  way  requiring  the  construction 
of  several  long  spans,  the  longest  of  which 
was  more  than  1,600  feet. 

Weather  conditions  during  the  construc- 
tion period  were  very  favorable,  with  little 
rain,  snow,  or  wind.  The  temperature  range 
was  50°  to  70°  F.  during  construction  of 
most  of  the  line;  however,  construction  of 
the  last  5  miles  of  line  near  Green  Moun- 
tain Dam  was  continued  during  snows  and  zero 
weather. 

Soil  conditions  on  the  entire  line  were 
such  that  a  digging  machine  could  not  be 
used  efficiently  and  all  holes  were  dug  by 
hand.  About  50  percent  of  all  holes  were 
either  in  solid  rock  or  in  boulder  areas.  In 
places  where  the  line  crossed  irrigated  hay 
meadows,  only  a  few  inches  of  top  soil  were 
encountered  and  the  remainder  of  the  hole 
would  be  in  rock  or  boulders.  The  rocky 
condition  greatly  increased  the  cost  of  con- 
struction. Water  was  encountered  in  sev- 
eral places  along  the  low  ground  and  it  was 


necessary  to  crib  many  of  the  holes  and  use 
pumps,  where  the  water  was  particularly 
troublesome. 

The  accessibility  of  this  line  is  good  along 
most  sections,  and  this  will  be  improved 
greatly  upon  construction  of  a  new  road 
along  the  west  side  of  Green  Mountain  Reser- 
voir. At  no  point  will  the  Dillon-Kremmling 
Highway  be  more  than  one-quarter  mile  from 
the  line.  During  construction  it  was  neces- 
sary to  build  a  road  along  the  line  in  order 
that  materials  could  be  hauled  to  their 
proper  locations  for  assembling.  In  some 
places  this  road  was  built  in  rugged,  rocky 
country  and  its  cost  of  construction  added 
considerably  to  the  final  cost  of  the  line. 

The  Dillon-Green  Mountain  transmission 
line  terminates  at  a  point  one-quarter  mile 
above  the  Green  Mountain  Dam  site,  where  a 
temporary  substation  is  located. 

Green  Mountain  Dam— Grand  Lake   Trans- 
mission Line 

The  Green  Mountain  Dam-Grand  Lake 
transmission  line  was  constructed  in  the 
spring  of  1939.  The  66,000-volt  line  begins  at 
the  Green  Mountain  substation  and  termi- 
nates at  the  west  portal  of  the  Continental 
Divide  Tunnel,  a  distance  of  nearly  50  miles. 
The  geographic  condition  of  the  country  re- 
quired construction  of  this  portion  of  the 
line  along  the  valley  of  the  Blue  River  to  a 
point  about  6  miles  from  Kremmllng,  where 
it  cuts  in  a  northeasterly  direction  behind 
Elk  Mountain  to  the  Colorado  River  near 
Troublesome,  Colo.  From  there  the  line  runs 
along  the  Colorado  River  to  a  place  near 
Granby,  Colo.,  where  it  turns  northeast  to 
Grand  Lake. 

The  line  was  built  in  1939  by  the  Allison 
Construction  Co.  of  Grand  Junction,  Colo., 
with  the  exception  of  the  extension  from 
Grand  Lake  to  the  west  portal  of  the  Conti- 
nental Divide  Tunnel  which  was  constructed 
by  Government  forces.  The  weather  condi- 
tions during  construction  were  very  satis- 
factory with  a  temperature  range  of  50°  to 
80°  F.  Little  rain  or  snow  was  encountered 
during  the  construction  of  the  line. 

A  machine  was  used  for  digging  approxi- 
mately 60  percent  of  the  holes  on  the  line, 
the  remainder  being  dug  by  hand.  From 
Hot  Sulphur  Springs  to  Windy  Gap,  a  large 
portion  of  the  line  was  in  low  ground,  on 
irrigated  hay  meadows.  Here  was  encoun- 
tered a  top  soil  of  a  few  inches  only  and  the 
remaining  portion  of  the  hole  was  in  small 
boulders  and  sand.  Water  conditions  were 
bad  and  many  holes  were  cased  to  prevent 
caving,  thus  adding  considerably  to  the  cost 
of  construction. 

From  Green  Mountain  Dam  to  Table  Moun- 
tain, 5  miles  north  of  Granby,  very  little 
timber  was  encountered  and  the  clearing  cost 
was  inconsiderable.  However,  from  Table 
Mountain  to  West  Portal  at  least  half  the  dis 
tance  was  through  heavy  timber  averaging 
40  to  65  feet  in  height,  which  greatly  inoreasec 
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tin-  cost  of  this  portion  of  tlie  lino.     All  clear- 
ing was  clone  hy  Government  forces. 

The  accessibility  of  the  line,  although  not 
as  I;IMM|  us  the  Dillon-Green  Mountain  Dnm 
line,  is  such  tlmt  It  enn  be  reached  at  all 
points  din-in;;  tlir  siniinier  months.  Approxl- 
nitili'ly  "II  iierccnt  of  the  line  he.  oines  quite 
ilitlicult  to  patrol  diirinu  the  winter  months, 
on  account  of  the  I  oavy  SIMIWS.  the  only 
snitahle  iiiflluxls  being  on  horseback  or  snow- 
shoes. 


Portal 


The  location  survey  for  the  Loveland-Kast 
Portal  transmission  line  was  started  June  11, 
1!'  :•-.  and  completed  in  March  1939  after  many 
alternate  locations  had  heen  made  to  avoid 
rights-of-way  and  construction  difficulties. 

Tlie  trail-mission  line  was  constructed 
.March  I'D  August  28,  1939.  by  contractor  Vet- 
ter  &  Son  and  T.  J.  Faires,  of  Colorado 

SpI-illL'S.    Colo. 

It  was  necessary  to  construct  approximately 
10..~i  miles  of  road  along  the  line  between 
Kstes  Park  and  I^iveland  by  Government 
forces  so  iliat  materials  could  he  hauled  in. 
This  road  was  built  over  rough,  mountainous 
country  with  grades  as  steep  as  17  percent  in 
some  places.  Kven  with  the  aid  of  the  road, 
a  large  amount  of  materials  used  on  the  line 
had  to  be  transported  to  their  final  location 
by  hand  or  by  team  ;. 

A  large  percentage  of  the  holes  was  located 
in  rock,  requiring  blasting  and  lijind  excava- 
tion. Timbers  were  laid  on  the  ground  in 
many  places  in  order  to  protect  the  conductor 
from  rocks  during  stringing  operations.  The 
construction  difficulties  on  the  Loveland  end 
of  this  line  were  normal  with  holes  located 
mostly  in  earth  and  gravel. 

Approximately  30  jierevnt  of  the  line  had  to 
be  cleared.  This  Involve'.!  considerable  addi- 
tional expense,  as  it  was  through  rugged, 
mountainous  country,  and  the  area  was  heav- 
ily timbered.  All  clearing  was  done  by 
Government  forces. 

Accessibility  to  the  line  for  patrolling  is 
fairly  good  during  the  summer,  but  in  the 
winter  months,  because  of  the  heavy  snows. 
the  only  means  of  patrolling  many  sections 
is  by  horseback. 

The  total  cost  of  the  Loveland-Kast  Portal 
transnii—  ion  line  per  mile  of  line  was  much 
higher  than  the-  average  cost  |«-r  mile  of  other 
l:ncs  constructed  on  the  Colorado-Big  Thomp- 
-oii  project,  due  to  its  inaccessibility  and  the 
li'rue  amount  of  clearing  required. 

'••;••  i  l<  •n-l-'iii't   Morgan    /.hit:    With    Kj-triixiim* 

The    location    survey    of    the   Greeley-Fort 

Morgan   transmission    line-   was   made  during 

<i  tol,er  and  Novemlx-r  1938.     The  survey  be- 

at the  Greeley  substation,  1  mile  west  of 

i;iv..]ey.  and  terminated  one-half  mile  north 

R  of  Fort  .Morgan.  Colo. 

After  approval  was  given  for  the  construc- 
tion of  this  line,  additional  surveys  wen-  made 
for  the  6-mile  Wiggins  extension  and  for  the 


11-mile  Brush  extension  during  October  1939. 

The  transmission  line  was  constructed  by 
contract  January  27  to  May  11.  1940,  with 
the  Larson  Construction  Co.,  Denver,  Colo. 

Difficulties  in  purchasing  rights  of-way  were 
encountered  near  the  Greeley  end  of  this  line 
which  required  two  relocations  after  the  con- 
tractor was  cm  the  Job. 

The  accessibility  to  the  Greeley-Fort  Morgan 
transmission  line  is  good.  The  line  for  ap- 
proximately 10  miles,  frcm  DearfieM  to  the 
Umpire  Reservoir,  runs  one-half  mile  south 
of  the  Greeley-Fort  Morgan  highway,  and  for 
about  4  miles  the  line  east  of  Fort  Morgan, 
on  the  Brush  extension,  is  one-half  to  three- 
quarters  of  a  mile  from  any  road.  The 
remaining  portions  of  the  line  are  in  close 
proximity  to  either  a  county  or  State  road, 
and  can  be  reached  easily  by  car  or  truck  at 
any  time. 

The  profile  of  the  line  shows  the  land  to  be 
reasonably  flat  in  most  places  with  differeuce 
of  elevation  of  the  high  and  low  points  in  any 
one  span  not  exceeding  20  feet.  The  great- 
est break  in  profile  is  where  the  line  crosses 
the  Bijou  Creek,  where  it  was  necessary  to 
put  in  a  1,329-foot  span. 

The  soil  conditions  along  the  line  vary  con- 
siderably, ranging  from  good,  black  loam  to 
pure  sand  in  places.  At  the  time  of  construc- 
tion the  soil  was  hard  and  dry  and  it  was 
impossible  to  tamp  the  back  fill  under  these 
conditions.  For  tnis  reason,  many  of  the 
structures  through  the  sandy  areas  shifted  4 
to  8  inches  during  high  winds. 

The  portion  of  the  line  from  Empire  Reser- 
voir to  Greeley  was  constructed  during  very 


cold  wen  i  her  with  temperature  ranging 
around  zero  most  of  the  time.  The  soil  wax 
so  dry  ut  the  time  of  construction  that  no 
appreciable  frozen  backflll  could  be  noted : 
however,  it  was  impossible  to  eliminate  this 
condition  entirely. 

Weather  conditions  during  stringing  of 
the  conductors  were  unsatisfactory.  Strong 
winds  were  common  nearly  every  day  and 
this  hampered  sagging  operation-  to  some 
extent. 

Some  water  was  encountered  In  the  vicinity 
of  the  Platte  River  near  Greeley  and  a  good 
many  holes  were  cribbed  to  prevent  caving 
during  construction.  Rock  backfill  was  added 
wherever  necessary.  A  portion  of  the-  line 
east  of  Fort  Morgan,  on  the  Brush  extension 
also  was  In  low  ground  and  a  good  many  of 
the  structures  were  set  in  water  and  back- 
filled with  rock. 

The  equipment  used  by  the  Larson  Con- 
struction Co.  was  well  adapted  to  this  type 
of  construction.  A  machine  was  used  for 
digging  '.Hi  percent  of  the  holes  and  air  tamp- 
ing machines  were  used  for  backfilling  the 
structures  which  were  framed  on  the1  ground 
and  erected  with  a  caterpillar  true-tor  with 
winch  line  and  boom. 

Substations  and  xiritching  gtructure. — The 
primary  purpose  of  the  purchase  of  electrical 
energy  on  this  project  is  for  use  in  the  con- 
struction of  the  various  features  of  the  proj- 
ect until  electrical  energy  Is  generated  by  the 
project  plants.  However,  communities  adja- 
cent to  the  transmission  lines  have  been  fur- 
nished electricity  through  substations  con- 
structed by  Government  forces.  All  substa- 


Green  Mountain  Dam  to  Grand  Lake  transmission  line.     View  of  Shadow  Moun- 
tain Camp  substation.     Electrical  energy  is  furnished  to  the  Government  camp  and 
the  Grand  Lake  Light  Co.  from  this  substation 
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tions  connected  with  the  Cheyenne  to  Greeley 
to  Fort  Morgan  transmission  line  with  exten- 
sions to  Brush  and  Wiggins,  Colo.,  were  con- 
structed for  the  purpose  of  furnishing  elec- 
trical energy  to  the  Morgan  County  Rural 
Electric  Association  and  to  the  Public  Service 
Co.  of  Colorado,  with  whose  system  the  city 
of  Fort  Morgan  connects  at  Greeley.  Power 
furnished  over  this  system  is  generated  at 
the  Government-owned  Seminoe  power  plant. 
The  substations  constructed  to  date  are 
operated  and  maintained  by  Government 
forces. 

Dillon  switching  station. — The  Dillon 
switching  station  adjacent  to  the  Public 
Service  Co.  substation  located  near  Dillon 
was  constructed  by  Government  forces  be- 
tween the  months  of  February  and  April 
1939,  during  freezing  and  subzero  weather. 
All  energy  purchased  for  construction  pur- 
poses west  of  the  Continental  Divide  of  this 
project  passes  through  this  station. 

Green  Mountain  Dam  temporary  substa- 
tion.— This  substation,  located  at  Green 
Mountain  Dam,  is  for  supplying  energy  to 
the  contractor  for  construction  of  Green 
Mountain  Dam  and  power  plant.  There  are 
installed  three  1,000-kilovolt-ampere,  single- 
phase,  60-eycle,  115,000  to  2,500/4.830-volt,  oil- 
immersed,  self-cooled,  outdoor-type  trans- 
formers, and  three  667-kilovolt-ampere,  single- 
phase,  60-cycle,  66-kilovolt  to  2,500/4,330-volt. 
oil-immersed,  self-cooled,  outdoor-type  trans- 
formers. The  Government  camp,  the  War- 
ner Construction  Co.,  and  Paul  R.  Heeney  are 
connected  on  the  2,300-volt  circuit.  Connec- 
tion of  the  Green  Mountain  to  west  portal  of 
the  Continental  Divide  Tunnel  line  is  on  a 
69,000-volt  circuit.  This  substation  will  be 
dismantled  after  the  Green  Mountain  power 
plant  is  completed. 

Troublesome  substation.— The  Troublesome 
substation,  located  approximately  6  miles 
east  of  Kremmling,  Colo.,  was  energized 
August  14,  1940,  for  supplying  the  city  of 
Kremmling  with  electrical  energy.  There 
are  installed  three  100-kilovolt-ampere,  single- 
phase  60-cycle,  66-kilovolt  to  7,200/12,470/Y- 
volt  outdoor-type  transformers. 

Hot  Sulphur  Springs  substation— This  sub- 
station, located  about  one-quarter  of  a  mile 
northeast  of  Hot  Sulphur  Springs,  Colo.,  was 
energized  July  3,  1939,  for  supplying  current 
at  2,400  volts  to  the  Grand  County  Light. 
Heat  &  Power  Co.,  for  the  town  of  Hot  Sul- 
phur Springs.  There  are  installed  three  100- 
kilovolt-ampere,  single-phase,  60-cycle,  66/33 
kilovolt  2,400/4,160  volt,  oil-immersed  self- 
oooled  outdoor  transformers. 

Granby  substation.  —  This  substation,  lo- 
cated 5  miles  northeast  of  Granby,  Colo., 
known  as  the  Granby  substation,  was  en- 
ergized on  September  26,  1939,  for  supplying 
current  to  the  Grand  County  Light,  Heat  & 
Power  Co.  for  the  town  of  Granby,  Colo. 
There  are  installed  three  100-kilovolt-ampere, 
single-phase,  60-cycle  66/13.8-kilovolt  trans- 
formers. This  substation  will  also  supply 
energy  for  the  future  construction  of  Granby 


Dam,  and  to  other  small  towns  in  the  adjacent 
vicinity. 

Shadoio  Mountain  substation. — This  substa- 
tion, located  approximately  4  miles  southwest 
of  Grand  Lake,  Colo.,  was  energized  December 
19,  1940,  for  supplying  energy  to  the  Shadow 
Mountain  Government  camp,  and  the  town 
of  Grand  Lake,  Colo.  There  are  installed 
three  100-kilovolt-ampere,  single-phase,  60- 
cycle,  66/33-kilovolt  to  2,300/4,000-volt  out- 
door-type transformers.  The  Shadow  Moun- 
tain Government  camp  and  the  Grand 
Lake  village  are  connected  on  a  4,000- volt 
circuit. 

West  Portal  substation. — This  substation  is 
a  temporary  structure  located  on  the  east 
side  of  Grand  Lake,  adjacent  to  the  west  por- 
tal of  the  Continental  Divide  Tunnel.  It  was 
completed  and  ready  for  operation  in  Novem- 
ber 1939.  Three  500-kilovolt-ampere,  single- 
phase  60-cycle  66/33-kilovolt  to  2,300/4,000- 
volt,  outdoor-type  transformers  are  installed. 
This  substation  is  to  be  used  to  supply  elec- 
trical energy  for  the  construction  of  the  west- 
ern half  of  the  Continental  Divide  Tunnel. 

East  Portal  substation. — This  substation  is 
located  approximately  6  miles  southwest  of 
the  village  of  Estes  Park  adjacent  to  the  east 
portal  of  the  Continental  Divide  Tunnel.  It 
will  furnish  electrical  energy  on  a  2,300-volt, 
three-phase,  three-wire  circuit.  Three  500- 
kilovolt-ampere,  single-phase,  60-cycle  44-kilo- 
volt  2,300/4,000  volt,  outdoor-type  transform- 
ers are  Installed. 

Estes  Park  substation. — This  substation, 
located  approximately  one-half  mile  east  of 
the  Estes  Park  village,  was  energized  on 
September  26,  1939,  and  furnishes  electrical 
energy  on  a  2,300-volt  circuit  to  the  admin- 
istration area.  Three  100-kilovolt-ampere. 
single-phase,  60-cycle,  44-kilovolt  2.300/ 
4,000-volt  outdoor-type  transformers  are  in- 
stalled. 

Loveland  tap  metering  and  switch  struc- 
ture.— The  Loveland  tap  metering  and  switch 
structure,  located  1  mile  southwest  of  Love- 
land  was  constructed  by  Government  forces 
and  energized  late  in  September  1939.  This 
connection  with  the  Public  Service  Co.  line 
furnishes  electrical  energy  at  44,000  volts  to 
the  Loveland — East  Portal  line  to  be  used 
for  construction  purposes  of  features  east  of 
the  Continental  Divide. 

Greeley  substation.— This  substation  is  lo- 
cated on  land  owned  by  the  Public  Service 
Co.  of  Colorado  and  occupied  by  the  com- 
pany's substation  at  the  westerly  city  limits 
of  Greeley.  Energy  will  be  delivered  at  46,000 
and  115,000  volts,  or  at  either  voltage  in  the 
form  of  three-phase,  60-cycle.  Three  5,000- 
kilovolt-ampere,  outdoor-type  transformers 
are  installed. 

Wiggins  substation. — The  Wiggins  substa- 
tion, located  approximately  2.5  miles  south- 
west of  Wiggins,  Colo.,  furnishes  electrical 
energy  at  7,200/12,470  volts  on  the  low  side, 
to  the  Morgan  County  Rural  Electric  Asso- 
ciation. Three  1,667-kilovolt-ampere  115,000 
to  7,200/12,470-volt,  60-cycle,  single-phase,  oil- 


immersed,  self-cooled,  outdoor-type  transform- 
ers are  installed. 

Construction  of  the  Wiggins  substation  was 
completed  by  Government  forces  and  energized 
on  May  11,  1940. 

Brush  substation. — The  Brush  substation, 
located  one-half  mile  east  of  Brush,  Colo.,  fur- 
nishes electrical  energy  to  the  Morgan  County 
Rural  Electric  Association  at  7,200/12,470 
volts.  Three  1,333-kilovolt-ampere,  115,000  to 
7,200/12,470,  60-cycle,  single-phase,  oil-im- 
mersed, outdoor-type,  self -cooled  transformers 
are  installed. 

Fort  Morgan  substation. — The  Fort  Morgan 
substation,  located  in  Fort  Morgan,  Colo.,  has 
the  same  capacity  as  the  Wiggins  substation, 
except  that  the  three  transformers  in  opera- 
tion are  connected  on  the  ratio  of  115,000  volts 
to  2,400/4,160  volts,  one  spare  transformer, 
also  installed  here,  is  so  designed  that  its  low 
voltage  rating  can  be  changed  from  2,400/4,160 
to  7,200/12,470  volts  by  means  of  connections 
on  a  terminal  board  within  the  case.  This 
special  transformer  will  be  used  as  a  spare 
for  each  bank  of  transformers  on  the  Wiggins, 
Brush,  and  Fort  Morgan  substations. 

The  Brush  substation  was  energized  on 
May  26,  1940.  These  substations  will  supply 
electrical  energy  to  the  Morgan  County  Rural 
Electric  Association  and  the  city  of  Fort 
Morgan,  Colo.,  for  domestic  use  and  for  pump- 
ing water  from  wells  for  irrigation  purposes. 
A  substation  about  6  miles  west  of  Greeley 
to  furnish  power  to  the  Poudre  Valley  Rural 
Electric  Association  is  now  under  con- 
struction. 

The  energy  is  generated  in  a  Government 
power  plant  at  Seminoe  Dam,  Wyo.,  and  it  is 
conducted  over  200  miles  of  115,000-volt  trans- 
mission line  to  the  Greeley  substation  via 
Cheyenne,  Wyo. 


Financing  Turkeys 

A  NEWS  item  in  the  Redmond  (Oreg.) 
Spokesman  of  December  5,  1940,  states  that 
Mr.  and  Mrs.  Ernest  D.  Elrod  produce  10,000 
turkeys  annually.  They  are  members  of  the 
Central  Oregon  Production  Credit  Association 
and  like  many  other  turkey  growers  in  all 
parts  of  the  Pacific  Northwest,  find  that  the 
services  of  their  cooperative  Production 
Credit  Association  are  ideally  suited  to  their 
financial  needs. 

Under  the  production  credit  system,  the  El- 
rods  can  arrange  for  their  entire  season's 
financial  requirements  at  one  time  in  the 
spring.  Under  a  budgeted  loan,  they  draw 
their  loan  proceeds  only  as  they  need  them 
in  their  operations.  This  saves  them  money, 
because  they  pay  interest  only  on  the  amount 
they  actually  draw,  and  only  for  the  exact 
time  the  money  is  outstanding.  Incidental 
fees  are  held  to  a  minimum  because  only  a 
single  note  and  mortgage  are  required.  The 
repayment  schedule  is  also  arranged  to  permit 
the  orderly  marketing  of  the  turkeys  to  the 
best  advantage. 
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Whitetop  Control  on  the  Newlands  Project 

in  Nevada 

By  R.  S.  ROSENFELS,  Assistant  Physiologist,  Division  of  Cereal  Crops  and  Diseases, 
Bureau  of  Plant  Industry,  United  States  Department  of  Agriculture 


IN  the  fall  of  1938  trials  of  different  methods 
of  killing  whitetop  were  started  on  the  New- 
lands  irrigation  project  centering  at  Fallon, 
Ncv..  the  Bureau  of  Plant  Industry  of  the 
United  States  Department  of  Agriculture  and 
the  Nevada  Agricultural  Experiment  Station 
cooperating. 

Three  plants  in  the  Fallon  region  are  com- 
monly known  as  whitetops.  They  are  Lepi- 
(liinn  repens  and  Hirmenophi/sa  pubescens, 
both  widely  found,  and  Lepidium  draba  which 
is  much  less  prevalent.  As  in  other  places  in 
the  Irrigated  West,  methods  must  be  found  to 
combat  the  weed  both  in  open  fields,  and 
along  ditchbanks,  levees,  roadsides,  and  fence 
lines.  Experience  has  shown  that  it  Is  use- 
less to  eradicate  whitetop  In  one  of  these 
situations  without  also  destroying  it  in  the 
other. 

Considering  first  the  treatment  of  open-field 
infestations,  the  most  practical  method  is  the 


cultivation,  fallow,  or  slioot-cutting  method 
widely  adopted  in  recent  years  for  morning- 
glory,  whitetop,  and  other  deep-rooted  peren- 
nials. In  this  method  the  soil  is  irrigated 
and  the  plant  is  made  to  exhaust  the  food 
content  of  its  roots  by  continual  growth.  The 
tops  are  cut  off  frequently  enough  to  prevent 
the  replenishment  of  the  roots  with  carbo- 
hydrates manufactured  in  the  green  leaves. 
Research  of  recent  years  in  several  States  has 
shown  that  considerable  leafy  growth  may 
occur  following  a  cultivation  before  carbohy- 
drate storage  in  the  root  begins.  Discovery 
of  this  fact  has  enabled  farmers  to  employ 
longer  intervals  between  cultivations  than 
were  previously  recommended.  The  exact  in- 
terval depends  on  the  kind  of  weed,  soil  mois- 
ture, and  other  factors.  Experiments  are  now 
under  way  in  the  Fallon  region  to  determine 
just  how  long  the  interval  between  cultiva- 
tions may  be. 


Lepidium  repens  infestation  being  plowed  May  2,   1939,  at  start  of  1-year  fallow 
period  preceding  seeding  of  meadow  fescue,  Ladino  clover,  and  other  crops 


In  these  tests  the  soil  is  first  plowed  about 
6  to  8  inches  deep,  and  then  disked.  The  cul- 
tivations are  performed  at  the  various  Inter- 
vals using  a  4-foot  V  blade  operating  at  a 
depth  of  3  to  4  inches,  and  the  soil  is  irrigated 
at  the  intervals  used  for  alfalfa.  In  an  ex- 
periment with  II iinn  i«>iili>ixit  pubescent  it  has 
been  found  that  cultivating  approximately 
every  3  weeks  is  fully  as  effective  as  culti- 
vating at  shorter  intervals.  Under  the  con- 
ditions of  this  experiment,  eradication  was 
obtained  during  the  second  season  at  all 
intervals  tried.  Further  tests,  including  in- 
tervals greater  than  3  weeks,  arc  now  In 
progress.  The  work  done  so  far  has  been  on 
small  plots  and  has  not  been  repeated. 

Another  method  of  treating  open-field  in- 
festations is  by  flooding.  No  experiments  on 
this  method  have  been  conducted  under  the 
cooperative  project,  but  whitetop  patches 
from  a  few  square  rods  up  to  several  acres 
have  been  destroyed  by  flooding  in  regions  of 
heavy  soil  near  Fallon.  The  customary 
practice  is  to  apply  the  water  in  May  or 
June  and  maintain  a  depth  of  several  inches 
until  about  September  1.  The  water  Is  then 
removed  and  the  land  permitted  to  dry  dur- 
ing the  winter  and  following  summer  if  neces- 
sary. The  land  is  then  prepared  for  planting. 
It  is  essential  that  all  the  land  be  completely 
covered. 

Whitetop  on  high  spots  barely  or  not  quite 
submerged  is  apt  to  survive  by  regrowing 
from  the  crowns  after  the  water  Is  removed. 
It  is  also  essential  that  the  whitetop  on  the 
dikes  holding  the  water  be  destroyed  by  some 
other  method,  or  that  the  dikes  be  made  of 
clean  soil.  Fields  freed  of  whitetop  by 
flooding  can  be  relnfested  In  a  few  years 
from  plants  surviving  on  the  dikes.  This 
method  is  applicable  only  in  localities  of 
suitable  soil  character.  Where  seepage  is 
too  great  or  soil  fertility  is  reduced,  flooding 
may  be  impractical. 

llie  treatment  of  open-field  infestations 
with  chemicals  Is  Impractical  except  for  small 
infestations  and  land  of  high  value.  Carbon 
bisulfide  is  the  most  satisfactory  of  the 
herbicides  because  of  Its  effectiveness  and 
the  fact  that  it  causes  only  temporary  soil 
sterility.  It  has,  however,  proven  ineffective 
on  heavy  soils.  On  light  and  medlmn-tex- 
tured  soils  It  Is  a  very  useful  material  f"r 
the  destruction  of  newly  started  Infestntlor.s 
of  a  few  square  rods  or  less,  of  resistant 
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Photo  taken  July  30,    1940,  of  Ladino 

clover    growing    on    whitetop-infested 

land.     Seeding  was  in  fall  of  1939  after 

1  year  of  fallow 


Meadow  fescue  growing  on  whitetop- 
infested    land.     Photo    taken   July    30, 
1940.     Seeding  was  in  fall  of  1939  after 
1  year  of  fallow 


plants  which  have  survived  cultivation  or 
other  control  measures,  and  of  stray  plants 
which  may  have  escaped  detection  during 
control  operations.  The  high  cost  of  carbon 
bisulfide  prevents  it  from  replacing  the 
cultivation  method. 

Sodium  chlorate  is  of  little  value  with 
whitetop  in  the  Fallen  region  because  it  gives 
uncertain  results  in  amounts  of  less  than 
'  V2  to  16  pounds  per  square  rod,  and  at  these 
quantities  is  more  costly  than  carbon 
bisulfide. 

.Spraying  the  tops  with  sodium  chlorate  or 
acid  arsenical  sprays  will,  under  certain  con- 
ditions, cause  killing  of  the  roots,  but  the 
difficulty  of  securing  these  conditions  has 
made  the  method  impractical. 

Still  another  method  of  controlling  whitetop 
is  to  establish  a  sod  of  perennial  grasses  or 
clovers  on  tlu>  infested  land.  This  method 
was  tried  with  success  near  Elko  by  the 
Nevada  Agricultural  Experiment  Station.  The 
land  was  fallowed  for  a  year  or  a  year  and 
a  half  before  the  various  grasses  and  clovers 
were  seeded.  Within  2  to  3  years  after 
seeding,  excellent  control,  but  not  complete 
eradication,  of  the  whitetop  had  been  ob- 
tained. These  tests  were  repeated  using  du- 
plicate plots  of  2  square  rods,  under  the  co- 
o]M>rative  project  at  Fallon.  The  infested  land 
was  fallowed  for  a  year,  and  the  various 
crops  seeded  in  the  fall.  By  the  middle  of 
the  following  season  the  whitetop  (Lepiditun 
repens)  had  been  markedly  suppressed  In  sev- 
eral cases.  Most  successful  were  meadow 
fescue,  Ladino  clover,  brome  grass,  alsike 
clover,  and  strawberry  clover. 

Other  seedinps  of  the  same  grasses  and 
clovers  on  other  land  infested  with  the  same 
species  of  whitetop  and  also  first  fallowed  for 
a  year,  did  not  give  equally  good  results.  On 
these  plots  the  whitetop  outgrew  and  finally 
suppressed  the  seeded  crops.  Similarly,  a 
case  has  been  observed  of  the  successful  com- 
petition of  alfalfa  with  whitetop,  although 
usually  the  whitetop  proves  superior.  It  ap- 
pears that  factors  such  as  the  relative  vigor 
or  exhaustion  of  the  competing  species,  and 
the  adaptation  of  each  to  the  prevailing  soil 
conditions  are  of  importance  in  addition  to 
inherent  competitive  ability.  This  suggests 
the  wisdom  of  preliminary  testing,  in  a  new 
locality,  before  going  into  the  large-scale  use 
of  competitive  crops,  to  determine  how  long 
the  preliminary  fallow  should  be,  and  what 
competing  species  are  best  suited  to  the  local 
conditions. 

There  is  so  far  no  evidence  to  indicate  that 
less  than  one  season  of  preliminary  fallow 
can  be  employed  before  seeding  grasses  and 
clovers.  In  the  Fallon  region  it  now  appears 
that  some  infestations  of  whitetop  can  be 
eradicated  by  one  and  a  half  to  two  seasons 
of  fallow.  In  these  cases  it  may  not  be  ad- 
visable to  stop  at  the  end  of  one  season  and 
seed  to  competitive  crops. 

Trials  are  also  under  way  of  alternate 
fallow  and  cropping.  In  this  method  grains 
or  other  suitable  annual  crops  are  seeded  in 


the  fall  or  spring  following  a  year  of  prelim- 
inary fallow.  After  harvest  the  land  is  irri- 
gated and  fallowed  again  until  time  for  seed- 
ing. This  is  continued  until  eradication  lias 
been  accomplished.  This  method  has  given 
good  results  in  several  States  with  morning- 
glory,  and  although  it  increases  the  period 
of  treatment,  it  has  the  advantage  of  per- 
mitting some  income  from  the  land  while  the 
\\ceds  are  being  destroyed.  The  present  tests 
were  started  in  the  spring  of  1940.  Three 
varieties  of  winter  wheat  and  one  of  rye  are 
now  being  used,  and  it  is  planned  to  try 
spring  grains  and  corn. 

Trealimj  Infi'*tat:o>ifi  on  Ditchbanks  and 
Situations 


The  treatment  of  whitetop  on  ditchlianks 
and  similar  situations  is  also  now  under  in- 
vestigation, with  particular  emphasis  on  the 
method  of  searing  with  a  weed  burner  de- 
veloped in  Wyoming  and  described  in  an 
article  in  the  May  1940  issue  of  THE  RECLA- 
MATION ERA.  The  various  tests  of  the  sear- 
ing method  under  the  cooperative  project  were 
started  in  the  summer  of  1940  and  have  not 
yet  been  brought  to  a  conclusion.  However, 
a  brief  statement  about  other  methods,  in- 
cluding the  reasons  back  of  the  present  inter- 
est in  searing,  may  be  in  order. 

Chemicals  offer  scant  prospects  at  present 
for  the  eradication  of  whitetop  on  ditchhanks. 
As  previously  indicated,  carbon  bisulfide  is 
expensive  and  cannot  be  used  on  heavy  soils. 
However,  it  is  very  useful  for  small  infesta- 
tions on  liulit  iiml  medium-textured  soils. 
Sodium  chlorate  is  impractical  as  a  tem- 
porary soil  sterilant  for  the  reasons  already 
mentioned,  but  may  be  used  to  spot  out  in- 
dividual plants  on  heavy  soils.  Use  for  borax 
may  lie  found  as  time  goes  on  as  a  soil  steri- 
lant on  light  soils.  Rock  salt  possibly  may 
prove  useful  also.  Tests  are  being  made  of 
both.  Sodium  arsenite  can  be  used  to  kill 
whitetop  on  sandy  soils  by  applying  sufficient 
to  the  bare  soil  to  provide  about  12  pounds 
per  square  rod  of  arsenic  trioxide.  This 
treatment  will  cause  relatively  permanent 
sterility,  and  precludes  later  seeding  of  f<  rage 
plants.  No  chemical  treatment  of  the  soil 
which  will  kill  whitetop  -is  now  known  which 
costs  less  than  approximately  60  cents  pel- 
square  rod  for  materials  alone,  and  this  figure 
applies  only  to  light  soils.  The  cost  of  chem- 
icals on  heavy  soils  is  far  greater. 

Spraying  the  tops  with  chlorate,  acid  arsen- 
ical, or  other  solutions  with  the  hope  of 
obtaining  translocation  into  the  roots  is  more 
apt  to  succeed  on  ditchbanks  than  in  the  open 
field,  but  again  has  given  results  too  uncertain 
to  warrant  general  recommendation.  How- 
ever, tests  are  now  under  way  comparing 
spraying  with  other  methods. 

Tests  of  the  practicality  of  eradicating 
whitetop  from  ditchbanks  by  hoeing  were 
started  in  the  spring  of  1939  on  Hymenoplujsa 
pubesccnx.  It  was  found  that,  even  with  an 
interval  between  hoeings  of  as  long  as  25 
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ila\s  to  a  iiutnlh.  eradication  \vns  ai  p.irently 
obtained  during  the  second  season  on  this  par- 
ticular Infestation.  It  Is  thought  thai  /.<  ;<i 
¥/ I'M  m  ri'inux  miiy  prove  more  difficult  to 
e-radiiate.  Mild  it  is  (U'sinihle  to  reiieiit  the 
;ilnive  tt'sts  on  Hiiiiicin>i>hiisa  piilx'SiTnu. 
FurtliiTiiKire,  the  danger  always  exists  Hint 
tin1  soil  moisture  in  a  ditchlmnk  type  of  situ- 
ation may  lie  so  low  that  the  roots  of  the 
plants  will  he. 'nine  dormant  r.ml  should  this 
occur,  results  as  good  us  those  above  noted 
will  not  be  obtained.  However,  we  now  have 
a  clear  indication  that  whitetop  eradication 
mi  ditrhbanks  by  hoeing  may  be  practical  in 
the  Fa  lion  region. 

The  hoeing  method  has  the  advantage  over 
chemical  methods  of  leaving  the  soil  in  con- 
dition for  the  seeding  of  crop  plants  if  de- 
sired.  even  I  hough  its  cost  is  of  the  same 
order.  In  recent  years  Bureau  of  Reclama- 
tiiin  otlicials  and  others  have  I'rawn  attention 
l"  the  desirability  of  seeding  ditchbanks  to 
IMSI urr  Brasses  where  possible.  The  growing 
of  grass  has  the  double  benefit  of  controlling 
w.-eils  and  providing  pasture.  Even  w!:ere 
tame  grasses  have  not  l>een  seeded,  the  gr.tz- 
ing  of  ditihhanks  is  advocated  as  a  weed- 
roiitrol  measure.  The  growing  of  grass  in 
this  specialized  situation  is  an  agronomic 
problem  in  itself.  If  suitable  grasses  can  be 
found  or  developed,  however,  there  is  no 
doubt  that  the  best  method  of  weed  control 
on  the  very  considerable  total  area  of  ditch- 
banks  and  similar  situations  in  an  irrigated 
region  Is  by  replacing  weed  growth  with  close- 
d-rowing pasture  grasses  or  similar  crops 
which  will  prevent  relnfestation.  It  is  true 
that  complete  soi!  sterilization  eliminates 
problems  of  reint'estatiou,  and  can  be  done, 
at  least  in  some  cases,  for  less  than  the  total 
i-ost  of  hoeing  and  seeding.  However,  this 
solution  brings  about  a  wastage  of  land,  and 
in  a  M-henie  of  intensive  or  permanent  agri- 
eulture  may  he  economically  unsound.  Com- 
lietitive  grasses  can  also  be  planted  before 
complete  eradication  has  been  attained,  and 
tli is  would  reduce  costs.  This  procedure  has 
not  yet  been  tried  on  ditchbanks.  but  has  been 
usc,l  with  success  on  open-field  infestations 
a-  previously  indicated. 

I  hieing  cannot  be  practiced  on  riprapped  or 
stony  ground,  and  is  difficult  to  attempt  on 
Meeply  sloping  banks  and  rough  ground  such 
a-  is  left  after  drain-ditch  cleaning  with  a 
dniirline  bucket.  In  these  cases  the  searing 
method  is  under  no  handicap  dcpemlin-  as 
it  does  u|Mni  the  passage  of  a  hot  flame  o\er 
the  tops  of  the  plants  for  just  long  enough 
to  induce  wilting.  Furthermore,  searing  can 
lie  done  in  approximately  half  the  ti ,,. 


Inner  side  of  drain-ditch  bank  infested 
with  Lepidium  repens 

Same    scene  immediately   after   searing 

Whitetop    seedlings    growing     out    of 

cow   dropping;   seedlings    sprouted    in 

greenhouse 
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quired  for  hoeing,  and  may  possess  other 
advantages  as  well.  The  disadvantage  of 
searing  lies  in  the  cost  of  fuel  and  equipment. 
In  Wyoming,  fuel  costs  were  found  to  approxi- 
mate 50  percent  of  labor  costs.  With  labor 
cut  to  half  by  substituting  searing  for  hoeing, 
and  fuel  costs  equal  to  half  of  labor,  the  cost 
of  searing  would  equal  75  percent  of  the  cost 
of  hoeing,  not  allowing  for  equipment. 

With  this  background  the  desirability  of 
obtaining  full  information  on  the  effectiveness 
of  the  searing  method  is  evident.  Tests  are 
now  under  way  with  both  Lepidium  repens 
and  Hymenophyxa  puoescens  comparing  sear- 
ing with  chemical  spraying  and  hoeing.  Dif- 
ferent intervals  of  searing  are  also  being 
tried. 

Accompanying  the  trials  of  hoeing,  seedings 
of  several  grasses,  including  brome  grass  and 
meadow  fescue,  have  been  made  on  a  ditch- 
bank  freed  of  whitetop  by  the  hoeing  method. 
This  is  a  preliminary  experiment  which 
has  not  progressed  far  enough  to  permit 
conclusions. 

Spread  of   Whitetop   Seed  in  Droppings  of 
Grazing  Cattle 

It  has  long  been  known  to  workers  in  the 
field  of  weed  control  that  the  seeds  of  noxious 
weeds  can  be  spread  by  passing  through  the 
digestive  tracts  of  grazing  animals.  Observa- 
tions were  made  in  connection  with  the  co- 
operative project  at  Fallon  which  show  strik- 
ingly the  danger  of  spreading  whitetop  seed 
in  this  way.  These  observations,  which  are 
summarized  herein,  have  been  published  in 
Bulletin  152  of  the  Nevada  Agricultural  Ex- 
periment Station. 

In  the  fall  of  1939  a  cow  dropping  was 
found  near  Fallon  which  contained  many 
seeds  of  Hi/inetwphysa  piibesccns,  a  few  of 
which  had  sprouted.  The  location  was  a 
range  area  in  which  this  species  of  whitetop 
\v;is  the  principal  plant.  This  dropping  was 
taken  to  the  greenhouse  of  the  Newlands 
Field  Station  of  the  Bureau  of  Plant  Industry 
at  Fallon,  placed  on  soil,  and  kept  moist  for 
several  weeks.  More  of  the  seeds  sprouted 
during  this  period.  The  seedlings  were 
spindling  due  to  having  been  sprouted  and 
grown  in  the  weak  light  of  a  whitewashed 
greenhouse.  Nevertheless,  it  is  clear  that 
under  suitable  conditions  of  moisture  this 
dropping  could  have  been  responsible  for  a 
large  number  of  new  whitetop  plants. 

Other  droppings  containing  whitetop  seeds 
were  found  nearby.  In  some  cases  well-estab- 
lished young  plants  were  growing  out  of  the 
droppings;  in  other  instances  there  had  been 
no  growth  because  of  lack  of  water.  In  the 
latter  cases,  the  seeds  were  plainly  visible. 

These  observations  illustrate  the  wisdom  of 
quarantining  cattle  which  have  been  grazing 
in  whitetop  areas  before  moving  them  to 
clean  lands.  Actual  experiments  with  white- 
top  are  needed  to  determine  how  long  an 
animal  may  continue  to  pass  viable  seed  after 
the  seed  has  been  eaten.  Statements  in  the 


literature  indicate  that  most  of  the  seed  eaten 
is  discharged  within  about  4  days.  However, 
some  seed  may  continue  to  appear  for  sev- 
eral days  more,  and  some  authorities  advocate 
a  quarantine  period  of  at  least  10  days. 


John  S.  Moore  Promoted 

Under  Reorganization  Plan  No.  4  of  Presi- 
dent Roosevelt  he  transferred  to  the  Depart- 
ment of  the  Interior  soil  conservation  work 
on  lands  under  the  jurisdiction  of  the  De- 
partment. To  carry  out  this  assignment  Sec- 
retary of  the  Interior  Harold  L.  Ickes  ap- 
proved the  establishment  of  a  new  division  in 
Denver,  Colo.,  to  be  known  as  the  Division 
of  Soil  and  Moisture  Conservation  Opera- 
tions and  Commissioner  of  Reclamation  John 


C.  Page  assigned  John  S.  Moore  to  this  divi- 
sion the  first  of  this  year  with  the  title  of 
Field  Supervisor  of  Soil  and  Moisture  Con- 
servation Operations.  Mr.  Moore  will  report 
directly  to  the  Commissioner. 

A  native  of  Charles  Town,  W.  Va.,  Mr. 
Moore  has  been  employed  by  the  Bureau  of 
Reclamation  for  the  past  32  years.  From 
1908  to  1916  he  was  engaged  on  engineering 
and  construction  work,  but  since  1917  he  has 
been  given  more  responsible  irrigation  man- 
agement and  operating  jobs.  From  1931  to 
the  date  of  this  promotion  he  was  superin- 
tendent of  the  Yakima,  Wash.,  project,  and 
in  1935  running  concurrently  with  the  super- 
intendency,  the  scope  of  his  responsibility 
was  broadened  to  include  the  position  of 
field  supervisor  of  operation  and  maintenance 
district  No.  2. 

In  his  latest  assignment  he  is  given  an 
even  greater  opportunity  to  serve  and  demon- 
strate his  organizational  ability. — 3/.  A.  S. 


Completion  of 
Moon  Lake  Project 

(Continued  from  page  34) 

This  canal  was  also  begun  in  October  1934 
by  CCC  forces  and  was  completed  during  1938, 
with  the  exception  of  one  rating  flume  which 
was  constructed  in  May  1939. 

Major  quantities  involved  in  constructing 
this  canal  were:  147,250  cubic  yards  of  ex- 
cavating all  classes,  140  cubic  yards  of  con- 
crete in  structures,  10  bridges,  and  25  addi- 
tional miscellaneous  canal  structures. 

Yellowstone  feeder  canal. — The  Yellowstone 
feeder  canal  conveys  about  80  second-feet  of 
water  from  the  east  fork  of  the  Lake  Fork 
River  easterly  along  the  foot  of  the  Uintah 
Mountains  to  the  west  branch  of  Cottonwood 
Creek,  a  total  distance  of  20  miles,  and  sup- 
plies supplemental  water  to  the  land  within 
its  reach. 

Major  quantities  involved  in  constructing 
this  canal  are:  291,600  cubic  yards  of  excava- 
tion all  classes,  181  cubic  yards  of  concrete, 
9  bridges,  and  5  other  miscellaneous  canal 
structures.  The  entire  cost  of  the  project  is 
repayable  to  the  United  States  in  40  annual 
instalments. 

Lack  of  railroad  facilities  near  the  project 
has  made  livestock  raising  and  farming  in- 
separable. The  additional  water  supply  made 
available  by  storage  and  exchanges  has  been 
the  means  of  saving  crops  during  recent  pe- 
riods of  extreme  drougth,  and  will  continue 
to  be  used  to  advantage  for  the  production  of 
crops  to  supplement  the  forage  obtained  on 
grazing  lands  near  the  project.  Benefits  re- 
sulting from  construction  of  the  storage  and 
distribution  systems  will  be  reflected  in  better 
mips,  more  livestock,  improved  living  con- 
ditions, and  increased  prosperity. 

Other  Articles  on  the  Project 

Other  articles  relating  to  the  project  and 
its  construction  features  have  been  carried  in 
previous  issues  of  the  ERA  as  follows : 

CCC  Builds  Midview  Reservoir  and  Canals, 

March  1937,  page  66. 
CCC  Constructs  Midview  Dam,  July  1938, 

page  136. 
Moon    Lake   Dam    and    Reservoir,    August 

1938,  page  164. 

Enterprising  Klamath  Farmer 

A  TULE  LAKE  homesteader  on  the  Klamath 
project,  Oregon-California,  is  constructing 
one  of  the  most  modern  dairy  structures  on 
the  project.  A  dairy  barn,  which  accom- 
modates 32  head  of  cows,  is  completed,  while 
a  feed  barn  with  a  floor  space  of  112  by  180 
feet  is  under  construction.  A  milk  refriger- 
ation system  is  also  included  in  the  plant. 
This  settler  has  70  Holstein  cows  milking. 
The  whole  milk  is  sold  in  Klamath  Falls. 
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Frederick  E.  Schmitt  Appointed 

ON  the  recommendation  of  Commissioner 
Page,  Secretary  of  the  Interior  Harold  L. 
Irkes  appointed  Frederick  E.  Schmitt  as  con- 
-ulting  engineer  of  the  Bureau  of  Keclnma- 
liun,  effective  January  2,  1941. 

Mr.  Schmitt  retired  at  the  end  of  last  year 
from  th<-  iM>sitlon  of  editor  of  Engineering- 
News  Record  (a  weekly  civil  engineering  and 
const  ruction  journal  published  by  the  Mc- 
(iruw  Hill  Publishing  Co.),  which  position  he 
has  held  for  the  past  10  years.  His  whole 
service  on  the  editorial  staff  of  Engineering- 
N..WS  Record  and  Its  predecessor,  Engineer- 
Ing  News,  totals  38  years. 

This  Is  not  the  first  time  Mr.  Schmitt  has 
been  pressed  into  service  by  the  Bureau.  He 
served  as  economic  expert  for  3  months  in 


I'M  with  John  W.  Haw,  of  St.  Paul,  making  a 
survey  of  typical  reclamation  projects  and 
the  report,  commonly  known  as  the  Haw- 
Schmitt  Report,  was  printed  December  1, 
1034.  The  recommendations  in  this  report 
form  the  basis  of  remedial  legislation  carried 
Into  the  Reclamation  Project  Act  of  1939. 

Mr.  Schmitt  holds  B.  S.  and  C.  B.  degrees 
Ifm    ih,.    Cnivei-sity  of  Wisconsin   and  is  a 

"•red  professional  engineer  of  New  York 

On   graduation   from   college   he   en- 

Knfjiil    in    professional    work    in    surveying, 

foundry    and    shop   practice,    and    design    of 

w Iworking  machinery  and  structural  steel. 

II.  .:irrled  out  investigations  in  building  vi- 
lu.-itioii,  rapid  tnuisit  operation,  bridge  and 
building  failures,  fire-preventive  const  ruc- 
tion, hurricane  effects,  building  safety,  land 

•'i.-iiioii,  etc.  He  has  served  on  impor- 
t:im  technical  committees  and  hoards  and 
kept  in  touch  with  the  subjects  and  persons 


included  in  the  wide  scope  of  assignments 
In  connection  with  his  editorial  work.  He 
is  well  known  in  the  engineering  and  con- 
struction fields. 

A  testimonial  dinner  was  tendered  Mr. 
Schmitt  on  January  9  in  New  York  City  by 
his  engineer  friends.  George  T.  Seaberry, 
secretary  of  the  American  Society  of  Civil 
Engineers,  was  chairman  of  the  dinner  com- 
mittee. Commissioner  Page  attended,  repre- 
senting the  Bureau  of  Reclamation,  and  gave 
a  short  talk  on  the  Bureau's  work  and  specifi- 
cally on  the  work  In  which  Mr.  Schmitt  will 
be  engaged. 

In  announcing  Mr.  Schmitt's  appointment 
Commissioner  Page  stated: 

"His  long  and  distinguished  career  as  an 
editor,  investigator,  and  consultant  on  engi- 
neering and  economic  matters,  qualifies  him 
admirably  to  help  now  In  the  solution  of  the 
many  problems  connected  with  placing  In 
operation  the  many  irrigation  and  supple- 
mental Irrigation  projects  now  nearing 
completion." 

Mr.  Schmitt's  headquarters  will  be  Wash- 
ington, D.  C.  He  will  spend  some  time  In 
the  Denver  and  field  offices  of  the  Bureau 
making  studies  and  reviewing  plans  for  proj- 
ect developments.  His  work  will  be  in  both 
engineering  and  economic  fields. — M.  A.  8. 


Additional  Construction 
Authorized  Yakima,  Ridge  Canal 

TO  Ray  Schweitzer  and  Fife  &  Co.,  of  Parmn. 
Idaho,  has  been  awarded  contract  for  the 
construction  of  gravity  laterals  and  sublaterals 
on  a  section  of  the  Yakima  Ridge  Canal,  which 
will  carry  water  to  irrigate  72,000  acres  of 
dry  land  in  the  Roza  division  of  the  Yakima 
project  in  Washington.  This  company  sub- 
mitted to  the  Bureau  of  Reclamation  at  its 
Yakima  office  the  low  bid  of  $66,201.52. 

The  contract  covers  earthwork,  pipe  lines, 
and  structures  for  21  laterals  and  numerous 
sublaterals,  involving  the  excavation  of  ap- 
proximately 90,000  cubic  yards  of  material, 
the  furnishing  and  laying  of  more  than  68,000 
linear  feet  of  irrigation  pi]K>,  and  the  construc- 
tion of  concrete  turn-outs,  weirs,  drops,  gates, 
inlets,  culverts,  and  lateral  and  highway  cross- 
ings. The  contractor  Is  required  to  complete 
all  of  the  work  within  200  days. 

The  Yakima  Ridge  Canal,  which  will  carry 
water  diverted  from  the  Yakima  River  at  the 
Roza  Diversion  Dam  a  distance  of  87  miles 
to  the  new  Roza  division  of  the  project.  Is 
now  more  than  half  completed,  and  it  is  ex- 
IM-ctcd  that  some  water  will  be  available  for 
Irrigation  in  1941. 


Humboldt  Alfalfa 

THE  alfalfa  crop  on  the  Humboldt  project, 
for  the  past  year  was  reported  to  be  the 
greatest  in  15  years.  The  total  In  Lovelock 
valley  was  estimated  at  37,009  tons. 


Porter  J.  Preston  Retires 

AT  the  close  of  1940  Mr.  Preston  rounded  out 
25  years  of  service  with  the  Bureau  of  Rec- 
lamation and  reached  retirement  age  while 
filling  the  Important  post  of  Supervising 
Engineer  of  the  Colorado-Big  Thompson- 
project,  Colorado. 

After  n  wide  experience  In  irrigation  engi- 
neering, including  private  engineering  prac- 
tice, Mr.  Preston  entered  the  Government 
service  in  1915  as  chairman  of  the  Board  of 
Review  on  Reclamation,  and  in  1917  was  ap- 
pointed irrigation  manager  in  the  Reclama- 
tion Service,  now  the  Bureau  of  Reclamation. 
Progressively  he  served  as  superintendent  on 
construction  or  operation  and  maintenance- 
projects,  including  Uncompuhgrc  In  Colorado, 
Yuma  in  Arizona,  and  Yakima  In  Washing- 


ton. He  was  selected  by  the  Secretary  of 
the  Interior  as  the  man  best  qualified  to  take 
responsible  charge  of  the  investigutional 
work  in  the  Colorado  River  Basin,  author- 
ized under  section  IS  of  the  Boulder  Canyon 
Project  Act,  which  involved  coordination  of 
irrigation,  power,  and  flood  control  In  the 
liasin.  He  was  assigned  In  1926  and  again 
in  1927  to  boards  appointed  by  the  Secretary 
to  investigate  irrigation  methods  nnd  prac- 
tices on  reclamation  and  Indian  projects. 

Mr.  Preston  is  a  member  of  the  American 
Society  of  Civil  Engineers  and  the  Colorado 
Society  of  Engineers. 

Engineer  Preston  leaves  a  fine  record  of 
achievement  of  Jobs  well  done.  With  him 
noes  the  affectionate  regards  of  his  associates 
and  the  expressed  regret  that  retirement 
means  to  us  less  fre<|iient  contact. 

As  this  goes  to  press  word  reaches  tin- 
Bureau  that  Mr.  l'ie-ion  plans  to  open  n 
consulting  engineer's  office  in  Denver,  Colo. 
In  this  or  any  other  activity  he  may  engage 
In,  he  has  our  best  wishes  for  his  success 
and  happiness. — J/.  .4.  5. 


The  Reclamation  Era,  February  1941        {  51  ) 


NOTES  FOR  CONTRACTORS 


Specification 
No. 

Project 

Bids 

opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Award 
of  con- 
tract ap- 
proved 

Name 

Address 

1454-D 
1468-D 
A-44201-A 

Buffalo  Rapids,  No.  2. 
Mont. 
Ogden  River,  Utah  

Parker     Dam     power, 
Ariz.-Calif. 

l»V> 
Dec.    2 

Dec.  10 
Dec.  12 

2  motor-driven  pumping  units  for 
Terry  pumping  plant. 
Fabricated  steel  pipe  and  fittings  .  . 

fteel    reinforcement    bars.   950.000 
pounds. 

Fairbanks-Morse  Co 

Kansas  City,  Mo  .  . 
Denver,  Colo 

$13.  352.  00 
47,  494.  28 
24,385.00 

F.  o.  b.  Peloit.  Wis..  and 
San  Francisco,  Calif. 
F.  o.  b.  Ogden,  Utah 

1910 
Dec.  20 

Do. 
Dec.  30 

The  R.  Hardesty  Manufac- 
turing Co. 
Columbia  Steel  Co  

San  Francisco,  Calif. 

F.  o.  b.  Earp,  Calif 
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ADMINISTRATIVE  ORGANIZATION  OF  THE  BUREAU  OF  RECLAMATION 


John  C.  Page,  Commissioner 


HAROLD  L.  ICKES.  SECRETARY  OF  THE  INTERIOR 

Harry  W.  Bashore.  Assistant  Commissioner 


J.  KennardCheadle,  Chief  Counwland  Assistant  to  Commissioner;  Howard  R.Stlruon,  Assistant  Chief  Counsel;  Miss  Mae  A.  Schnurr,  Chief,  Division  of  Public  Relations:  Oeorte  O  Ban- 
ford.  General  Supervisor  of  Operation  and  Maintenance;  L.  H.  Mitchell,  Irrigation  Adviser,  Wesley  R.  Nelson,  Chief,  Eunlncering  Division;  P.  I.  Taylor,  Assistant  Chief,  A.  B.  (loll* 
Supervising  Enumeer,  C.  C.  C.  Division;  W.  E.  Warne,  Director  of  Information;  William  F.  Kubach,  Chief  Accountant;  Charles  N.  McCulloch,  Chief  Clerk,  Jesse  W  Myer,  Assistant 
Chief  Clerk;  James  C.  Beveridge,  Chief,  Mails  and  Files  Section;  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner 

Denver,  Colo.,  United  States  Customhouse 

S.  O.  Harper,  Chief  Eng.;  W.  R.  Young,  Asst.  Chief  Eng.;  J.  L.  Savage,  Chief  Designing  En*.;  W.  H.  Nalder.  Asst.  Chief  Designing  Eng.;  L.  N.  McClellan,  Chief  Electrical  Eng.;  Kenneth  B. 
Keener,  Senior  Engineer.  Dams;  H.  K.  McHirney,  Senior  Engineer,  Canals;  E.  B.  Debler,  Hydraulic  Eng.;  I.  E.  Bouk,  Senior  Engineer,  Technical  Studies;  Spencer  L.  Baird.  District 
Counsel;  L.  R.  Smith,  Chief  Clerk;  Vern  H.  Thompson,  Purchasing  Agent;  C.  A.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  hi  whole  or  in  part  by  the  Bureau  of  Reclamation 


Project 

Office 

Official  in  charge 

Chief  clerk 

District  on  u  as  si 

Name 

Title 

Name 

Addree. 

All-  American  Canal....  --• 

Yuma.  Aria  

Altus.  Okla... 

Leo  J.  Foster  
Russell  S.  Lieurance  
F.  C.  Youngblutt  
R.J    Newell      

Construction  engineer  
Construction  engineer  
Superintendent  .  

J.C.  Thrailkill... 
Edgar  A.  Peak  

R.J.  Coffey  

H.  J.8.  Uevries.,. 

Loa  Angela..  Calit. 
Kl  Paao.Tei. 
Hilling..  Mont. 
Portland.  Oreg. 
I...  Angela..  Calif. 
Billing..  Moot. 
Billing..  Mont. 

Kl   Paao.  T«. 
Loe  Angela..  Calif. 
lx>e  Angele..  Calif. 
Loa  Angela.!  Calif. 
Loa  Angalea.  Calif. 
Salt  l-ak.  City.  Utak 
Kl  Paeo.  Tea. 
Portland.  Oreg. 
Portland.  Oreg. 
Salt  Lake  City.  Utah. 
l.oa  Angela..  Calif. 
Salt  Lake  City.  Ulan. 
Sail  l.ake  Cily.  Ulnn. 
Hilling..  Mont. 
Portland.  Oreg. 
Hilling..  Mont. 
Portland.  Oreg. 
Portland.  Oreg. 
Billinga.  Mont. 
Salt  l.ak.  City.  Utah. 
Halt  Lake  City.  Utah. 
Billinga.  Mont. 
Salt  Lake  City.  Utan. 
lx>a  Angele..  Calif. 
Portland.  Oreg. 
1.0.  Angelee.  Calif. 
Salt  I*k.  City.  Utah. 
Salt  I.ak«  City.  Utak. 
Hilling..  Mont. 
Kl  Paao.  Tea. 
Hilling..  Mont. 
s.lt  1-ak.  City.  Utah. 
Billinga.  Mont 
Billing..  Mont. 
Billing..  Mont. 
Salt  Lek.  City.  Utah. 
Kl  Paw.  T.«. 
Portland.  Oreg. 
Sail  I.ake  City.  Utah. 
Portland.  Oreg. 
Portland.  Ores. 
Portland.  Or*. 

1  m  •  melee.  Calif. 

Bell*  Kourche........  

Newell.  8.  Dak  

W.J.  Burke  

Boulder  City.  Nev  

Gail  H.  Baird  

It.  J.  Coffey  

Buffalo  Rapids  

Glendive.  Mont  

Williston.  N.  Dak  

Paul  A.  Jones  

Parley  R.  Neeley   

Construction  engineer  ... 

Edwin  M.  Bean  
Robert  L.  Newman  
K.  W.  Shepard  
E.  R.  Milts           

W.J.  Burke... 
W.J.  Burke  
H.J.  8.  Devriea  
R.  J.  Coffey    _ 

Carlsbad.  N.  Me*  
Sacramento,  Calif  
Redding.  Calif  

L.  E.Foster  
R.  8.  Calland  

Super  in  tendent  

Central  Valley       

R.  J.  Coffey 

Friant  division  

Friant.  Calif  
Antioch.  Calif  

R.  B.  Williams  
Oscar  G.Boden  
Clevea  H    Howell 

Construction  engineer  



R.J.  Coffey  

R.  J.  Coffey 

Supervising  engineer  •_._,„._ 
Construction  engineer  >..  
Supervising  engineer  
Construction  engineer  
Construction  engineer  ..  

C.  M.  Voyen.... 
William  F.Sba  
C.  B.  Funk  

Noble  O.  Anderson  
Emanuel  V.  Hillius  
J   C   Thrailkill 

J.  R.  Alexander  
H.  J.  8.  Devriea  

Colorado  River  
fToUunhis  Hs*.ia'                

Austin.  Tex  

Coulee  Dam.  Wash  
Bend,  Oreg  

Rock  Springs.  Wyo....--.. 

Charles  P.  Segrr  
F.  A.  Banks  
D.  8.  Stuver.  
Thos.  R.  Smith  
Leo  J    Foster 

B.  E.  Stoutemyer  
B.  E.  Stoutemyer.  
J.  R.  Aleiaoder  
R  J  Coffey 

Deschutes  

JMrii                                                         .      ....  

(iranri  Valley  

Grand  Junction.  Colo  

W.  J.  Chiesiium  

Superintendent  .  

Emil  T.  Ficenec     .. 

J.  R.  Alexander 

J    R.  Alexander 

Krn.lrick                                    

Irvin  J.  Matthews  
B.  E.  Hayden  
Harold  W.  Center  
Stanley  R.  Marean  
C.  0.  Dale  

Construction  engineer  >  
Superin  tendent...  .  
Superintendent  

George  W.  Lyle... 
W.  I.Tingley  
E.  E.  Chabot  

W.J.  Burke  
B.  E.  Stoutemyer  
W.J.  Burke  

Klamath  

Milk  River           

Klamath  Falls,  Oreg  
Malta.  Mont  

Minidoka  

Burley.  Idaho  
Rupert.  Idaho  
Hemingford.  Nebr  
Provo.  Utah  

Newton,  Utah 

Mirage  Flats  
Moon  Lake  

W.  J.  Burke 

E.  O.  Larson  

Construction  engineer  

Francis  J    Farrell 

J    R   Alexander 

J    R    Alexander 

North  Platte     

C.  F.  Gleaaon  
E.  O.  Laraon  

Superintendent  of  power.  .... 
Construction  engineer  . 
.Superintendent  

A.  T.  Stimpfig  
Francis  J.  Farrell  
W.  D.  Funk... 
Robert  B.  Smith  

W.J.  Burke... 
J    R  Alexander 

Ogden  River  

Provo,  Utah  ..  

R.J.  Coffey  

B.  E.  Stoutemyer  

Bobe.  Idaho  

R.J.  Newell  

Parker  Dam  Power  

Parker  Dam,  Calif  
Vallecito.  Colo 

Charles  A.  Burns  
E.  O.  Larson  
Horace  V.  Hubbell  
L.  R.  Fiock  

H.  D.  Comstock 

ConstrucL.on  engineer  ... 
Construction  engineer  ... 
Construction  engineer  
Construction  engineer  
Superintendent  

George  B.  Snow  
Frank  E.  Gawn.  ........ 
Franob  J-  Farrell  
Joseph  P.  Siebeneicher... 
H.  H.  Berry  hUl  ___.._„   . 

It.  J.  Coffey  
J.  R.  Alexander  
W.J.  Burke... 
J    R   Alexander. 

Provo.  Utah  

Rapid  City  S  Dak 

El  Paao.  Tex  
Riverton.  Wyo  

H.  J.  S.  Devries... 

Kivfrion  

C  B.  Weotsel 

W.J.  Bark*  

J.  R.  Alexander-.. 

Powell,  Wyo 

L,  J.  Windle 

L.  J.  Windle  > 

W.J.  Burke  

Cody,  Wyo 

Walter  F    Kemp 

L  J    Windle  I             -  - 

W.  J.  Burke............ 

Falrfield.  Mont  

A.  W.  Walker  

W.J.  Burke... 

J    u;     Alexander 

Harold  W.  Mutch 

Charles  L.  Harris 

II.  J.  S.  Dovries.  ........ 

C   L  Tic* 

1  "riconipahgre:   Repair*  to  canals  
I'pper  Snake  River  Storage  >  
Vale  

Montrose.  Colo  
Burley,  Idaho  
Vale.  Oreg  
Yakima.  Wash  

Yakima,  Wash 

Herman  R.  Elliott  

Construotioo  engineer  1  

Ewalt  P.  Anderson  

J.  R.Alexander  

C.  C.  Ketchum.... 
David  E.  Ball.-  
Charles  E.  Crownover  
C.  B.  Elliott  

Superintendent  
Superintendent  >  
Construction  engineer  

Ceo.  A.  Knapp  
Jacob  T.  Davenport  

B.  E.  Stoutemyer  

Yuma  

K.  J.  Cofley  

1  Boulder  Dam  and  Power  Plant.  >  Acting.  9  Island  Park  and  Grassy  Lake  Dame. 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Organisation 

Office 

Operatini  official 

Seeretarr 

Name 

Title 

Nun* 

A.LIreea 

Baker  
Bitter  Rool  1  
Bobe  I  
BoiM  I  

Lower  Powder  River  irrigation  district  
Bitter  Root  irrigation  district  
Board  of  Control  
Black  Canyon  irrigation  district  

Baker.  Ore*  
Hamilton.  Mont  
Bobe.  Idaho  
Notua,  Idaho  

A.  Oliver  
G.  K.  Walah  
Wm.  H.Tuller  
Cha..  W.  Holme.  

Prtaidenl  

Manacer.  .  ........ 

Superintendent  .  

Manon  Hewlett  
Klaie  W.  Oliva  
1.   P.  leneen  
L.  M.  W.taon  

Keatim. 

ll.mil  10.. 

Noun, 
iluatlagton. 

\  .. 
Urand  Jetn. 
LOTtJeek. 
BelUntlne 

'-•" 
Bonanae. 

Sidney. 
CUnenk. 
Cntoeak. 
Cninook. 
Harie.. 

Rupert. 
BurW 
•      . 
RooaerJt. 
r^len. 
MiteheB. 
Uering. 
Termerun 
Brldgee-rv 

Okanewaa. 

.      . 
. 

StS0"" 

Dearer. 

.      . 
• 
rort  Sk.w. 
•  .       • 
HeragmsMoa 
IrrerM. 
Uontroae. 
.Hi.  Aatkeny. 

iflgl'-  —  | 

Frenchlow  o  .  

Grand  Valley  Orchard  Mesa  1  
llumtml.lt,  -  

Frenchtown  irrigation  district  ... 
Orchard  City  irrigation  district  
Orchard  Mesa  irrigation  district  

Pershing  County  water  conservation  district.  . 

Huntincton.  Oreg  ... 
Frenchtown,  Mont  .. 
Auatin.  Colo  — 
(•rand  Junction,  Colo  —  ... 
Lovelock.  Ner  

Tom  ShefT.r  .  .  . 
8.  F.  Newman... 
Jack  H.  N.eve  
Hoy  F.  Meffley  

Superin  undent  
Sup«rinunde>t  
.Superintendent  
Superintendent.  

lUlph  P.  SeheHer  
A.  W.  l.nnlng  
C.  J.  MoCormiek  
C.  II.  Jonea  
11.  S    Klliott  

llyrum  J.._                  

South  Caoh«  W.  U.  A  

l.oian.  Utah  
Bonanaa,  OTAK.  .. 

H.  Smith  Richard.  
Chae.  A.  Revell  
Beaaoa  Dixon  

Huperinundent  
M.naa-er..  ...........  — 
Prealdent.  

Harry  C.  Parker...  
Chaa.  A.  Her.ll  

Klamath.  Horsefly  t  

Oorothy  Eyen.  

Ixiwer  Yellowstone  1  

Board  of  Control  

Alfalf.  Valley  irritation  dwtrirt 

.Sidney.  Mont  
Chinook,  Mont  — 
Chinook.  Mont  
Chinook,  Mont  
Harlem.  Mont  
Zurich.  Mont  
Kupert.  Id.ho.  ... 
Burley.  Idaho  
Ooodini.  Idaho  
Rooaevelt.  Utah  
Fallon.  Ner  
Mitchell.  Nebr  
Uerini.  Nebr  
Torrinaton.  Wyo  

Ovden.  Utah  

Azel  Peraeon  
A.  L.  Beaton  
H.  B.  Bonebriiht  
C.  A.  Welkin.  
Thoa.  M.  Everett  
C.  1.  Wurth  
Frank  A.  Ballard  
Hugh  1..  Crawford  
S.  fTBeer  
II.  J.  Allred  
W.  It.  Wallace  
T.  W.  Parry  
W.  O.  Fleenor  
Floyd  M.  Rouah  
Mark  Iddinxa  
ItarU  A.  Deott  

M.naa-er  
Preaidrnt.  
PneUentl  
Preddenl  .  

11.  II.  CUfkaon  
I..  V.  Bogy  
H    M    Montgomery  

Fort  Btlkn.p  Irriotion  dtotriot  
Zurich  irriotiou  dutriot  
Ilarl«m  irrigation  diatrict  
P.radia.  V.lley  Irriotion  dialriot  
Minidoka  irrixation  diatrict  -.  
Burley  trrtc.tiun  diatrict  
Am.r.  F.lla  Keaerv.  Di.t.  No.  2  

H.  L.  Barton  

Present.  
Manager  
Manager  
Manager  

J.  F.  Sbarplee.  
0.  W.Paul  

Frank  O.  Kedneld  
Ida  M.  Johnaon.  ........ 

Gooding  1  

New  lands  1  

North  Halt*;   Interstate  division  «... 

Truekea-CanoD  irri«.tion  .Iwtrict  

Manager............... 
Manager  ..... 

II.  W.  Knergy  
Flor.  K.Sehroeder  
1     ti.  Klingman.  ........ 
Mary  K.  Harraoh  
M.1.1  J.  Tnompaon  
Wm.  P.  gtephene  

Uerinc-Fort  l^ntmie  irrixaUon  dbtrict  
Goah.Q  irrication  diatrict  
Nortbport  irriiation  diatrict.  .  . 
Ori.n  BJrw  W.  U.  A  

Superintendent  
Superintendent  

Superinundeat  

Fort  Uramie  division  *  
Northport  division  «  
Ogden  River  

Okanogan  l  
Hall  River  I  

Okanocan  irrication  diatricl  
BJt  Rlv.r  V.ll.y  W.  U.  A  

Okanncan.  Waah  
Phoenii.  Aria  
Kphralm.  Uuh  
Wprio.  City.  Utah  
I'uwell.  Wyo  

Neleno  U.  Thorp  
II   J.  Law»on  
Andrew  Hanaen  ... 
Vivian  Lareon.  ............ 
Paul  N.Uon  

Superintendent  
1'rn.i.li.nt  
Preeldenl.  

Irrigation  euperin  undent. 

S<iperimtendenV.ll!!I"!l 
PreeMent.  
Manager  
Manager  
Manager  

Nelaon  I>.  Thorp  
KC.llen.kaw  
Jonn  K.Oben  
Jam.  W.  Bbln  
Harry  Bnrrawe  ..... 

Spring  Cliy  divUon  
Bhoinon.:  Garland  dirbion  *  

llonaaho.  Irrigation  Co  

rr.nnu.divi.ion  1  

Stanfield 

!>m«cr  irrvaUon  diatrict... 
StanAMd  irrigation  dktrict 

Dearer.  Wyo...  ... 
Sunfield.  Ore*  
Pey.cn.  Uuh  
Fort  Sh.w.  Mont  
F.irfleld.  Mont  
llennialon.  Orea-  • 
Irriaron.  Orel  
MontroM,  Colo  
St.  Anthony.  Idaho  
0«d«n.  Utah  
Kflenaburc,  Waah  

Floyd  Luoae  
UoF.  Clark  
8.  W.  Orotecut  ... 
C.L.  Bailey  

A.  W.  Walker  
K.  I>.  Martin  

H.  J.  Hehwendlman  
F.  A.  Baker  
K.  U.  Breee*  
C.  1..  Baltar  
II.  P.  Waage*  
Enoel).  MarUn.  

Strawberry  Valley  
Hun  Hirer:   Fort  Shaw  divUon  1  
Or.enn.lda  dlrbton.  .  . 
"matilla.  Kaatdlvbion  1  

Str.wb.rry  W.Mr  UMF.'  AMD  
Fort  Htiaw  irrigation  diatrict  
Greenfield,  irrigation  diatrict  
lI.rn.Uton  irrigation  dbtrict  
Weat  Kxteruuon  irria-ation  dutrict  
Uncomp.h<re  Valley  W.  IV  A  
Pramont-Madieon  irriotion  dbtrict  
Wrt>~  Rlr.r  W.  U.  A  
KitUtaa  reclamation  dbtrkt  

1  i>i<«r  Snake  Hiver  Storage  

Jew  H.Thomneon... 
II    11.  Fuller  
1>.  l>.  ll.rri.  
O.  O.  Huchee  

Manager  
PraeUent.  

H.  D.  Oelloway  
John  T.  White  

Yakima.  Kittltae  d^vieion  i  

Manager  

O.  U.  Sterling  

1  B.  E.  Stoutemyer.  dbtrict  eouruel.  Portland.  Oreg. 
I  K.  J.  Cofley.  dbtrict  oouneel.  Loe  Angelea.  Calif. 


I  1.  B.  Al.mao.Ur.  dbtrkt  eouneel,  Salt  l^ke  City.  Ulan. 
<  W.  J.  Bntn.  gfcu.<n«..m^g..ta.»..  Mont. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  of  the  Budget. 


SALLIE  A.  B.  COE,  Editor. 
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Major  Field  Changes 


THE  technical  experiences  and  abilities  of  three  top-flight  joined  the  Bureau  of  Reclamation  in  1909  as  engineer  in  charge 

engineers  in  the  Bureau  of  Reclamation  are  being  utilized  to  of  power  on  the  Salt  River  project  in  Arizona.     He  was  a 

the  best  advantage,  as  indicated  by  the  following  important  private  consulting  engineer  from  1917  until  1933  when   he 

listed  changes  in  the  field  operations:  returned  to  the  Bureau  to  take  charge  of  the  inspection  of 

Secretary  of  the  Interior,  Harold  L.  Ickes,  has  announced  electrical  and  mechanical  equipment  at  Boulder  Dam.  Mr. 
that  Irving  C.  Harris,  director  of  power  at  Boulder  Dam  since  Harris  was  made  director  of  power  at  Boulder  in  1938  when 
1938,  will  go  to  the  Kennett  Division  of  the  Central  Valley  Ralph  Lowry  was  transferred  from  Boulder  to  become  con- 
project  in  California  to  become  senior  engineer  in  charge  of  struction  engineer  of  Shasta  Dam.  In  his  new  position  Mr. 
the  installation  of  heavy  power  machinery  at  Shasta  Dam.  Harris  again  will  work  under  Mr.  Lowry. 

E.  A.  Moritz,  construction  engineer  of  Marshall  Ford  Dam          With  Boulder  Dam  in  large-scale  power  production,  and 

in  Texas  since  1937,  will  become  director  of  power  at  Boulder  wjtn  additional  generators  being  installed,  it  is  desired  to 

Dam,  and  will  have  administrative  responsibility  also  for  the  take  advantage  of  Mr.  Moritz's  technical  and  administrative 

future  operation  of  Colorado  River  works  below  Boulder,  ability  there.     Mr.  Moritz  joined  the  Bureau  of  Reclamation 

eventually  including  Parker  Dam  and  power  plant.     Charles  Jn  1905  on  the  Garden  City  project,  Kansas,  and  subsequently 

P.  Seger,  engineer,  will  be  in  charge  as  acting  construction  served  on  the  Yakima  project,  Washington,  in  the  Washington, 

engineer  of  Marshall  Ford  Dam  when  Mr.  Moritz  leaves.  D.  C.,  and  Denver  offices,  and  the  Flathead  project,  Montana. 

Samuel  A.  McWilliams,  resident  engineer  at  the  Minidoka  He  was  in  private  engineering  practice  from  1921  until  1935 

power  plant  in  Idaho  during  the  past  year,  has  gone  to  Parker  wnen  he  returned  to  the  Bureau  of  Reclamation  as  construc- 

Dam  as  construction  engineer  in  charge  of  power  plant  work,  tjOn  engineer  of  Parker  Dam,  where  he  served  until  his  transfer 

to  succeed  Edward  C.  Koppen  who  died  last  November.  to  Marshall  Ford  Dam  in  1937. 

Construction  at  Shasta  Dam,  where  work  is  being  rushed         Mr.  McWilliams,  new  construction  engineer  of  the  Parker 

in  an  attempt  to  meet  an  incipient  power  shortage  in  northern  Dam  power  plant,  is  returning  to  his  former  place  pf  duty 

California,  soon  will  reach  the  stage  of  installation  of  large  during  1934  to  1937  when  he  was  an  engineer  at  Parker.     He 

hydraulic    turbines    and   electric   generators.     Four    103,000-  has  been  with  the  Bureau  since  1912.     He  was  resident  engi- 

horsepower  turbines  and  four  75,000-kilowatt  generators  are  neer  at  the  Elephant  Butte  Dam  power  plant  in  New  Mexico 

being  manufactured  in  eastern  shops,  with  the  first  scheduled  for  2  years  prior  to  his  transfer  to  Minidoka  a  year  ago. 
for  shipment  to  Shasta  in  July.  JOHN  C.  PAGE, 

Mr.  Harris  has  had  long  experience  at  such  work,  having  Commissioner  of  Reclamation. 
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Thirty-Mile  Railroad  Relocation  at 

Shasta  Dam 

By  R.  A.  MIDTHUN,  Senior  Photographer,  Kennett  Division,  Central  Valley  Project 


EARLY  investigations  of  possible  dam  sites 
•  for  the  Central  Valley  project  disclosed  that 
construction  of  a  dam  on  the  Sacramento 
River  would1  be  possible  only  after  a  suitable 
relocation  of  part  of  the  Southern  Pacific 
Railroad  around  the  proposed  reservoir.  For 
Shasta  Dam  this  involved  about  37  miles  of 
thr  main  line  between  San  Francisco  and 
Portland,  Oreg.,  extending  from  Redding  on 
i he  south,  through  the  foothills  of  the  rugged 
SNkiyoii  Mountains,  to  Delta  Station  on  the 
north.  This  portion  of  the  railroad  was 
rnnMni.-h.il  in  1884  through  the  winding  Sac- 
ramento River  Canyon  with  the  tracks  gen- 
erally following  the  west  bank  of  the  river. 

Preliminary  relocation  surveys  were  made 
in  T.I30  to  select  a  feasible  route.     Cursory 
riH-onn.-iissance  disclosed  thnt  the  most  direct 
route  would  have  to  start  back  at  Redding  to 
gain   snllieient  elevation  above  the  proposed 
\olr,  then  follow  a  direct  northerly  lo- 
cation on  the  west  side.     However,  a  number 
of  important  factors  indicated  that  construc- 
tion ;in<l  maintenance  of  this  west  side  line 
would  be  very  costly.     First,   the  route  lay 
through    a    locality    practically    denuded    of 
lion  by  the  fumes  from  early-day  cop- 
per  smelters;    second,    frequent   cloudbursts 
were  known  to  occur,  making  heavy  run-off!) 
and  excessive  erosion  probable,  which  in  turn 
would  iieeessllitlc  building  large  cross-drain- 
•  nil-lures  requiring  heavy  maintenance 
third,  the  area  was  not  traversed  by 
;iMo  highway  for  heavy  traffic,  making 
It  rather  inaccessible;  and,  fourth,  the  nature 
of   the  rugged   terrain   would   require   many 
.  long  tunnels. 


East  Side  Route 

Early  in  1935  the  California  Water  Project 
Authority  entered  into  an  agreement  with 
the  Southern  Pacific  Co.  and  appropriated 
funds  permitting  the  railroad  engineers  to 
conduct  a  preliminary  survey  of  a  possible  re- 


location on  the  east  side  of  the  reservoir  site. 
The  alternate  east  side  route  began  at 
Redding,  reaching  the  high  water  line  of  the 
reservoir  some  14  miles  distant ;  from  this 
point  it  crossed  the  Pit  River  arm  of  the 
reservoir;  then  followed  northward  along  a 
high  ridge  between  the  McCloud  and  Sacra- 


First  Sacramento  River  Crossing.    General  view  of  bridge  from  south  bank  of  river 
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Workman  strings  cable  through  operating  mechanism  of  28-cubic-yard  scraper  used 

in  excavation 


inento  Rivers  and  rejoined  the  existing  line 
near  the  terminus  of  the  west  side  route.  It 
was  apparent  that  the  key  to  the  east  side 
relocation  was  the  requirement  for  a  bridge 
to  span  the  Pit  River  arm  of  the  lake.  Ob- 
viously that  bridge  would  have  to  carry  both 
rail  and  highway  traffic  as  a  portion  of 
United  States  Highway  99  would  be  flooded 
in  that  section  of  the  reservoir. 

Three  tentative  sites  were  considered  for 
the  Pit  River  Bridge  and  geologists  selected 
the  two  with  most  suitable  foundations.  Of 
these,  the  one  which  provided  the  most  desir- 
able approaches  for  the  highway  and  the 
railroad  was  chosen.  Surveys  were  then  run 
from  Redding  to  the  bridge  site  and  were 
continued  northward  from  that  point  to  the 
Delta  station  terminus.  The  proposed  maxi- 
mum high  water  surface  of  the  reservoir  was 
established  at  elevation  1,065  feet  above  sea 
level  in  1937.  The  final  railroad  surveys 


were  completed  for  the  most  favorable  east 
side  route  in  that  year.  Late  in  1938  actual 
construction  of  the  new  railroad  was  begun 
near  Redding  at  the  site  of  the  %-mile-long 
first  Sacramento  River  Bridge. 

In  the  final  location,  37  tortuous  miles  of 
existing  tracks  are  reduced  to  30  miles,  and 
more  than  5,000°  of  curvature,  aggregating 
14  complete  circles,  are  eliminated.  Maxi- 
mum curvature  of  the  new  route  is  4°  and 
the  rise  and  fall  is  236  feet  greater  than  the 
old  line  which  followed  the  Sacramento  River. 
An  average  grade  of  0.9  percent,  compensated, 
is  maintained  for  the  first  14  miles  of  the 
relocated  line  north  of  Redding. 

In  this  section  are  two  half-mile-long  tun- 
nels driven  through  the  foot  of  Bass  Hill  and 
connecting  directly  with  the  south  end  of  the 
Pit  River  Bridge.  This  bridge  will  be  the 
highest  double-deck  highway  and  railroad 
bridge  in  the  world,  with  a  span  of  3,588  feet 


along  the  highway  deck,  2,770  feet  along  the 
railroad  deck,  and  rising  500  feet  above  the 
present  Pit  River  water  surface.  In  the  re- 
maining 16  miles  are  10  additional  tunnels,  and 
6  other  major  bridges  which  range  in  length 
from  312  to  1,395  feet.  The  combined  length 
of  the  12  tunnels  totals  about  3%  miles. 

One  of  the  eight  bridges,  which  total  2% 
miles  in  their  combined  length,  is  not  located 
in  the  reservoir  area.  This  is  the  first  Sac- 
ramento River  crossing  which  forms  the 
southern  terminus  of  the  relocation  and  has 
a  length  of  4,353  feet.  Lesser  structures  in- 
clude :  5  highway  underpasses,  2  highway 
overhead  crossings,  2  temporary  highway 
underpasses,  1  temporary  highway  overhead 
crossing,  6  large  concrete  arch  culverts,  and 
many  smaller  culverts.  Roadway  embank- 
ments requiring  compacted  fills  reaching  a 
maximum  height  of  100  feet,  and  cuts  226 
feet  deep  were  necessary  with  a  total  exca- 
vation requirement  of  approximately  5,500,- 
000  cubic  yards. 

Construction  was  planned  by  the  Bureau 
of  Reclamation  so  that  progressive  comple- 
tion of  the  grade  from  both  connections  with 
the  existing  railroad  could  be  maintained. 
This  was  done  in  order  that  the  Pit  River 
Bridge  contractor  might  be  able  to  haul  ma- 
terials and  equipment  to  both  bridge  ap- 
proaches by  rail. 

Final  awards  under  16  contracts  were  made 
to  10  successful  bidders  for  the  construction 
of  earthwork,  tunnels,  and  structures  at  a 
total  bid  price  of  $11,604,552,  exclusive  of 
concrete  aggregates,  cement,  reinforcing  steel, 
ties,  rails,  ballast  and  other  track  materials 
which  were  provided  by  the  Government. 

Railroad   Earthwork 

Earthwork  requiring  excavation  of  ap- 
proximately 5,500,000  cubic  yards  of  ma- 
terial, removed  from  cuts  up  to  226  feet  deep 
and  compacted  into  roadbed  fills  up  to  100 
feet  high,  presented  a  major  phase  of  rail- 
road construction.  Based  upon  years  of  ex- 
perience and  study  gained  by  Bureau  of 
Reclamation  engineers  in  the  construction  of 
many  earth  fill  dams,  canals,  and  other  struc- 
tures, four  zones  of  graded  material,  includ- 
ing two  classes  of  fine  material,  were  pro- 
vided for  embankments.  Heaviest  material 
is  a  sluiced  rock  fill  used  to  make  embank- 
ments below  the  high  water  level  of  the 
reservoir. 

Cut  slopes  were  specified  1 :  1,  but  in  many 
cases  unstable  material  required  changes  to 
1%  to  1  slopes.  Benches  16  feet  wide  are 
placed  at  60-foot  vertical  intervals  in  cut 
slopes.  In  construction,  the  60-foot  dimension 
was  varied  from  65  feet  at  the  center  of  the 
berrn  to  55  feet  at  the  ends  to  provide  for 
drainage.  Benches  were  sloped  toward  the 
bank  and  away  from  the  cut  to  insure  that 
surface  run-off  would  be  carried  out  of  the 
cut  away  from  the  grade. 

The  most  modern  excavating  equipment 
was  used  and  very  little  blasting  was  re- 
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quired,  most  of  the  ground  bavini;  been 
ln-ok.Mi  ilrsi  with  rooters.  Heavy  scrapers 
wilh  capacities  up  to  30  cubic  yards  were 
operated  by  the  largest  crawler-type  trac- 
tors and  were  loaded  with  the  assistance  of 
tractors  pushing  on  the  backs  of  the  scrapers. 
Most  of  ili«'  compaction  was  obtained  by 
travel  of  construction  equipment  and  without 
the  use  of  rollers.  Equipment  was  directed 
to  follow  ;i  course  i>ermltting  travel  over  the 
entire  width  of  the  roadbed.  For  very  short 
tills,  where  equipment  travel  was  limited, 
rollers  were  used  to  secure  necessary 
compaction. 

Waste  material  was  generally  used  in 
widening  fills  and  in  constructing  fillets  to 
prevent  erosion  of  the  fill.  At  the  locations 
where  the  section  changed  from  cut  to  fill, 
these  fillets  were  built  between  the  fill  and 
the  natural  ground  through  which  the  cut 
was  made,  diverting  any  surface  water  which 
might  appear  down  the  far  side  of  the  fillet 
Instead  of  the  embankment. 

To  prevent  washouts  before  completion  of 
the  grade  in  a  locality  where  heavy  winter 
rains  are  the  rule,  fills  were  built  up  so  that 
a  slight  bank  was  maintained  on  the  shoul- 
ders. Ditches  on  the  bank  carried  run-off 
to  iH>ints  where  it  could  leave  the  grade 
without  causing  serious  damage. 

Practically  all  the  earthwork  has  been 
completed  except  for  n  section  between  the 
Pit  River  Bridge  and  tunnel  No.  3. 

Ticclvc  Tunnels 

The  12  tunnels  are  located  in  the  reser- 
voir area  within  the  northerly  18  miles  of  the 
relocation,  and  range  in  length  from  745 
to  2.715  feet.  All  tunnels,  except  No.  2,  are 
single-track  bores.  Tunnel  No.  2  is  1  foot 
wider  than  the  others  to  provide  for  a  gaunt- 
let track  and  has  a  138.7-foot  section  of 
double-track  tunnel  at  the  north  end  con- 
ned ing  with  the  double  track  on  the  Pit 
River  Bridge.  To  eliminate  the  hazard  of  a 
turnout  switch  at  the  south  end  of  the  Pit 
River  Bridge  in  the  double-track  tunnel  sec- 
lion,  u  gauntlet  track  was  provided  through 
the  remainder  of  the  tunnel  on  IS'/i-inch 
centers  and  having  switch  points  located 
outside  the  tunnel  at  the  south  end. 

General  procedure  in  driving  the  tunnels 
«a-  varied  little  hy  the  four  tunnel  con- 
tractors except  to  meet  geological  conditions. 
The  tunnels  are  circular  in  shape  above  the 
spring  line  which  is  either  10.9  or  18.4  feet 
above  the  subgrade,  and  have  a  radius  of  10.8 
or  11.3  feet  to  the  B  line  or  theoretical  ex- 
cavation pay  line.  The  sldewalls  below  the 
M'l'iiig  line  ore  vertical.  Extra  height  Is 
provided  in  the  longer  tunnels  to  afford  bet- 
ter ventilation.  Steel  supports  are  made  up 
from  ::  I.:;  |Mitind  H  beams. 

Arch  ribs  which  extend  3  feet  below  the 
•-I'ling  line  permit  more  headroom  for  ex- 
cavating the  top  heading  section.  The  arch 
ribs  are  supported  on  either  side  of  the  tun- 
nel by  H-inch  wall  plates,  which  in  turn  are 


supported  by  plumb  posts  of  the  same  spec- 
ill,  at  ions.  Spacing  of  supports  varied  from 
2-  to  5-foot  centers  as  directed  by  the  contract- 
Ing  officer.  All  tunnels  ex.ept  Nos.  1,  2,  and 
3,  which  were  driven  through  hard  grey 
quartz  dlorlte,  required  steel  supports 
throughout  their  entire  lengths.  Tunnels 
Nos.  1,  2,  and  3  were  supjiorted  only  for  short 
sections  adjacent  to  the  jmrtals. 

After  stripping  the  overburden  from  the 
portal  sites,  access  to  the  ground  was  gained 
by  driving  two  5-  by  7-foot  pioneer  drifts 
at  the  elevation  of  the  wall  plates,  one  on 
either  side  of  the  tunnel,  until  firm  ground 
was  reached.  Cross-cutting  between  the  pio- 
neer drifts  was  then  carried  out  along  the 
crown  of  the  tunnel  to  permit  the  setting  of 
steel  arch  ribs  to  support  the  ground.  When  the 
core  of  material  thus  enclosed  by  the  arch  ribs 
was  removed,  the  top-heading  face  was  estab- 
lished. Driving  was  then  continued  from  that 
face  by  drilling  and  shooting  11-foot  rounds. 
An  average  daily  progress  of  about  15  linear 
feet  was  maintained  for  each  heading. 

Top  heading  excavation  was  completed  be- 


fore excavation  of  the  bench  Kccllou  wax  begun 
The  top  heading  faces  were  usually  driven 
simultaneously  from  both  ends  of  the  tunnel, 
"holing  through"  approximately  In  the  mid 
IKiint  of  the  bore.  In  the  shorter  tunnelN 
only  one  face  wan  driven,  and  "holing 
through"  Into  pioneer  drifts  advanced  from  the 
opposite  ixirtal.  Tiinmls  NOH.  1  ami  2  were 
driven  by  the  full-face  method.  Access  to 
the  ground  was  first  established  for  the  top 
heading  us  outlined  above,  then  the  bench 
was  excavated  and  steel  supixirtx  were  placed 
to  establish  the  full  face  which  was  curried 
forward  in  one  operation. 

Concrete  lining  was  placed  in  the  sldcwulls 
and  arches  of  all  tunnels  and  varied  In  thick- 
ness from  6  inches  for  tunnel  No.  1,  where 
unusually  good  ground  was  encountered,  to 
a  maximum  thickness  of  27  Inches,  an  average 
of  about  12  inches.  Concrete  was  placed 
by  pneumatic  guns  in  sidewall  and  arch 
form  varying  in  length  from  50  to  70  feet. 
Portal  structures,  curbs,  and  gutters  were 
constructed  before  placing  the  side  wall  and 
arch  lining. 


Telephoto  view  looking  north  through  cut 


Fourth  Sacramento  River  Crossing 


Concrete  for  tunnels  Nos.  1  and  2  was 
mixed  at  a  central  mixing  plant  and  trans- 
ported into  the  tunnel  on  narrow  gage  cars 
powered  by  storage  battery  locomotives. 
"Press-weld"  guns  placed  the  concrete  into 
the  forms.  At  tunnels  Nos.  3,  4  5,  6,  7,  11, 
and  12,  concrete  materials  were  dry-batched 
and  transported  into  the  tunnels  in  tracks, 
mixed  at  the  point  of  placement,  and  placed 
with  "Press-weld"  pneumatic  equipment. 
Transit  mixers  mounted  on  trucks  mixed 
the  concrete  for  tunnels  Nos.  8,  9,  and  10 
and  delivered  it  to  "Hackley"  placing 


equipment     within     the     tunnel. 

The  last  of  the  12  tunnels  was  brought  to 
completion  on  October  21,  1940,  when  the 
concrete  lining  for  tunnel  No.  7  was  finished. 

Eight  Bridges 

The  eight  major  bridges,  having  a  com- 
bined length  of  nearly  2l/>  miles,  carry  the 
railroad  across  the  Sacramento  River  at  four 
points,  over  the  Pit  River  arm  of  the  reser- 
voir, and  across  three  small  tributaries  of  the 
Sacramento  River.  On  all  but  the  Pit  River 


Bridge,  single  tracking  is  provided  and  pro- 
visions have  been  made  for  eventual  double 
tracking  on  several  bridges  located  in  the 
reservoir  area.  Where  the  piers  of  a  bridge 
are  to  be  under  water,  for  a  great  depth, 
double  width  is  provided  from  the  pier  base 
to  an  elevation  of  38  feet,  or  less,  below  maxi- 
mum water  level  of  the  reservoir.  Between 
the  top  of  the  pier  and  that  point,  the  piers 
consist  of  single-track  sections  which  may  be 
brought  to  double-track  sections  at  a  later 
time  by  working  during  the  low-water  period. 
On  the  lower  pier  sections,  left  for  possible 
future  construction,  reinforcement  steel  is 
brought  up  to  18  inches  above  the  permanent 
concrete,  and  the  top  surface  and  steel  are 
painted  with  asphalt.  A  2-foot  lift  of  lean 
concrete  is  then  placed  on  the  half-section 
to  protect  the  projecting  steel  leaving  a  con- 
struction joint  definitely  marked  by  the 
asphalt. 

Grouped  in  the  order  of  their  respective 
lengths,  the  eight  bridges  rank  as  follows: 
Fourth  Sacramento  River  Crossing,  312  feet ; 
Doney  Creek  Bridge,  653  feet;  Third  Sacra- 
mento River  Crossing,  762  feet;  O'Brien 
Creek  Bridge,  1,032  feet;  Second  Sacramento 
River  Crossing,  1,044  feet ;  Salt  Creek  Bridge, 
1,395  feet ;  Pit  River  Bridge,  3,588  feet ;  and 
First  Sacramento  River  Crossing,  4,353  feet. 

More  than  30,500  tons  of  steel  will  be  re- 
quired for  the  superstructures  of  the  8 
bridges,  of  which  18,000  tons  will  constitute 
the  double-decked  Pit  River  Bridge  super- 
structure. On  the  Pit  River  Bridge  alone, 
98,000  cubic  yards  of  concrete  will  be  required 
for  the  substructure  in  contrast  to  a  total  of 
79.000  cubic  yards  for  the  remaining  7  bridges. 

The  Pit  River  Bridge,  being  the  key  link 

in   the   railroad   relocation,   presented   many 

difficult  and  unusual  problems  in  addition  to 

its  immense  proportions.     It  will  be  3,588  feet 

(Continued  on  page  59) 


Pit  River  Bridge — highest  double-deck  highway  and  railroad  bridge  in  the  world 
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Concrete  for  the  Grand  Coulee  Dam 


By  OSCAR  D.  DIKE,  Associate  Engineer 


ONLY  one  completed  dam  has  the  height, 
and  none  has  the  volume  of  concrete  of 
the  Grand  Coulee  Dam.  The  permanence  of 
this  type  of  structure  depends  upon  the  qual- 
ity of  concrete  used  In  Its  construction.  This 
quality,  In  turn,  depends  upon  many  things — 
the  kind  and  durability  of  the  cement  and 
aggregates,  uniformity  of  concrete  mixing, 
skill  in  placing,  strength,  and  other  factors. 
This  project  was  fortunate  in  having  excel- 
lent sand  and  gravel  for  concrete  construc- 
MIIII.  and  the  cement  was  manufactured  under 
special  Buceau  of  Reclamation  specifications. 

The  Contractor's  Mixing  P/«»/.s 

Concrete  production  for  the  Grand  Coulee 
Dam  was  completed  under  two  contracts  by 
two  contractors,  with  one  contract  following 
the  other.  The  second  contractor  used  the 
same  concrete  equipment  as  the  first,  so  con- 
crete production  was  very  similar  during  the 
win >le  construction  period.  All  the  cement 
used  during  the  first  contract,  when  approxi- 
mately 4,500,000  cubic  yards  of  concrete  were 
produced,  was  of  a  modified  type,  while 
during  the  second  contract  a  low  heat  cement 
was  used  for  mass  concrete,  nnd  a  modified 
cement  for  walls  and  other  thin  sections. 

The  first  contractor  built  a  concrete  mixing 
plant  on  each  side  of  the  Columbia  River, 
conveniently  located  for  placing  the  founda- 
tii'ii  concrete  of  the  dam.  The  second  con- 
tractor moved  the  two  plants  to  a  higher 
elevation,  and  reassembled  them  on  the  east 
iibulincnt  under  one  roof,  housing  them  in 
a  tall,  four-story,  steel  building.  On  the  roof 
were  two  sheet  metal  boxes,  containing  ce- 
iiirnt-dust  deaerators,  and  two  steel  cement 
tanks.  Two  steel  pipe  lines  for  carrying 
eement  from  the  silos  curved  up  over  the 
'"!'  "''  'In-  mixing  plant  from  under  the 
trestle  deck  below  the  plant. 

At  the  new  location,  the  plants  were  oper- 
ated individually,  eai-h  having  its  own  mixer 
ami  batcher  operators.  It  wlis  necessary  to 
have  only  one  man  for  each  of  the  followini; 
l>"-itions:  Plant  foreman,  batcher  operator, 
eleeirieiiiii,  dispatcher,  mechanic,  clean-up 
man,  and  Human. 

<  'onsidering  only  one  plant,  as  both  were 
nf  Hie  same  design,  the  following  is  a  brief 
ile-iTiptinii  of  equipment  and  operations. 
Tin-  pl.-inl  was  aptly  called  "The  House  of 
.M:n:ie."  because  of  the  ease  of  operation  and 
the  modern  equipment  used  tliroiiu'hout.  The 
lop  Hour  \\as  the  material  floor  where  sand 
and  gravel  entered  the  plant  by  belt  conveyor 

and  <• ent  entered  through  tanks  and  pipes 

'"'"in  the  i f.  The  aggregates  were  removed 

from  the  stock  pile  nnd  placed  Into  proper 


bins  by  the  bininan  who,  by  operating  remote 
controls  at  the  top  of  the  mixing  plant, 
opened  or  closed  the  gate  under  the  stock 
piles  and  operated  the  conveyor  belts. 

On  the  floor  below  the  storage  bins  were 
the  batchers  or  weighing  hoppers.  Here  each 
kind  and  size  of  material  was  weighed  sepa- 
rately on  scales  equipped  with  five  beams, 
which  allowed  selective  batching  of  any  one 
of  five  different  concrete  mixes  without  re- 
setting the  scales. 


The  batcher  operator  had  a  room  on  thin 
floor,  with  windows  facing  the  sand,  cement, 
and  fine  gravel  scale  dials;  these  scales  were 
considered  the  most  important  The  water 
scales  and  dial  were  in  the  room  with  the 
operator  for  convenience  of  adjustment,  as 
the  moisture  content  of  the  aggregates  fluc- 
tuated frequently,  causing  variations  In  the 
amount  of  water  to  be  added  to  the  different 
batches. 

The  batchermnn,   standing   In   front  of   a 


Contractor's  mixing  plant 
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Contractor's  mixing  plant  batching  office  showing  recorder  roll  in  front  of  the 
operator;  panel  boards  for  light  signals;  operating  controls  under  batcherman's 
hand;  speaking  tube  beside  the  signal  panel;  and  the  scale  dials  through  the  window 

beside  the  operator 

Contractor's  mixing  plant  batching  equipment,  showing  the  five  beam  scales  for 

handling  five  different  mixes 


panel  board,  could,  by  moving  a  lever  and 
pushing  a  button,  automatically  weigh  all 
materials  necessary  for  a  complete  batch  of 
concrete.  Then,  by  moving  the  -same  lever  in 
the  opposite  direction,  he  could  empty  the 
batchers  to  charge  any  mixer  on  the  floor 
below.  Instructions  as  to  kind  of  concrete 
to  mix,  and  when  to  fill  or  empty  the  batchers 
were  received  generally  through  light  signals 
on  the  panel  board  near  the  operator,  or  by 
a  "Voycall"  loudspeaker  telephone  system. 

In  the  batcher  room  was  also  a  recorder 
roll  on  which  was  inked  a  permanent  record 
of  the  weight  of  each  material  going  into 
every  batch  of  concrete,  as  well  as  the 
consistency  of  each  batch  as  it  was  mixed. 
This  roll  moved  at  a  constant  speed  so  that 
the  time  of  every  operation  could  be  deter- 
mined. If  a  batch  of  concrete  in  one  of 
the  mixers  was  found  to  be  too  wet  or  dry, 
the  corrections,  as  made,  were  shown  on  the 
roll. 

This  recorder  roll  also  played  an  impor- 
tant part  toward  helping  to  increase  the 
efficiency  of  the  plant,  for  every  operation 
from  batching,  to  mixing  and  dumping  the 
concrete  was  shown,  thereby  indicating  any 
bottlenecks  in  the  operations. 

On  the  next  lower  floor  were  the  four 
concrete  mixers,  each  of  4-cubic-yards  capac- 
ity, and  evenly  spaced  around  a  hopper  into 
which  they  dumped.  On  a  mezzanine  floor, 
the  mixer  operator  controlled  mixer  tilling 
and  dumping  and  other  operations,  by  means 
of  signal  lights  and  electrical  controls.  Dur- 
ing high  speed  operations,  four  4-cubic-yard 
batches  of  concrete  were  mixed  every  2  min- 
utes and  23  seconds. 

The  concrete,  when  dumped  through  the 
hopper,  fell  into  buckets  of  4-cnbic-yard 
capacity,  which  were  placed  four  on  each  rail- 
road car.  The  car  was  connected  to  a  Diesel- 
electric  locomotive  and  was  hauled  away  over 
the  trestle  which  extended  from  vinder  the 
mixing  plant  across  the  full  length  of  the 
dam.  The  buckets  were  lifted  from  the  car 
to  the  point  of  placing  by  cranes,  which 
moved  along  tracks  on  the  trestle. 

Distribution  of  the  concrete,  so  that  special 
kinds  arrived  where  needed,  was  import  ant. 
and  it  required  a  special  dispatcher  each 
shift.  He  would  get  information  from  the 
dam  as  to  the  kind  of  concrete  required  and 
the  block  where  needed.  Then,  as  the  con- 
crete was  dumped  from  the  mixers  into  the 
buckets,  he  would  notify  the  train  operator, 
who  would  place  special  markers  on  the 
buckets. 

Bureau  of  Reclamation  Mixing  Plant 
Inspection 

AH  mixing  plant  activities  of  the  contrac- 
tor were  supervised  by  the  Bureau  of  Rec- 
lamation concrete  control  department.  Four 
inspectors  were  employed  at  the  mixing  plant 
each  shift.  The  duties  of  these  men  included 
the  inspection  of  all  operations,  and  also 
assisting  the  contractor  to  correct  or  nd.iust 
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|x>orly  batched  concrete,  us  well  as  to  handle 
special  orders  requiring  s|>eci!il  kinds  of  con- 
crete. The  insiwctors  checked  the  batch- 
wi'ighlug  equipment  periodically  to  see  that 
the  contractor  kept  the  scales  within  tin- 
specification  limits.  The  concrete  control 
department  also  designed  mixes  for  special 
places  In  the  dam,  and  made  over  100  differ- 
ent changes  in  the  mass  concrete  mix  to  take 
care  of  the  changes  in  grading  of  the  material 
as  excavated  at  the  pit,  or  to  adjust  for  the 
amounts  of  each  size  of  aggregate  remaining 
In  the  stock  piles. 

The  chief  iusi>ector  was  usually  on  the 
batcher  floor,  where  he  could  inspect  the 
recorder  roll,  check  the  scale  dial  readings, 
and  by  speaking  tube,  keep  in  contact  with 
the  assistant  chief  Inspector,  who  was  sta- 
tioned on  a  catwalk  directly  above  the  mixers. 
He  also  received  instructions  by  phone  from 
the  placing  inspectors  as  to  kind  and  quality 
of  concrete  required  for  different  work. 

From  the  catwalk  above  the  mixers,  the 
assistant  chief  inspector  could  see  the  con- 
crete as  mixed.  He  could  add  water  to  dry 
batches,  and  also  have  the  batcherman  ad- 
just those  which  were  too  wet  or  were  other- 
wise incorrectly  batched.  This  inspector  also 
supervised  the  activities  of  the  Bureau's  mix- 
ing plant  technician  and  the  helper,  who  were 
on  the  mixer  floor. 

The  helper  made  many  routine  tests  to 
assist  the  chief  inspector  in  maintaining  uni- 
form control  over  concrete  production.  The 
tests  Included  sand  and  gravel  gradings  and 
moisture  tests  made  once  each  shift,  concrete 
slump  tests  made  hourly,  and  cylinders  made 
for  strength  tests  two  or  three  times  each 
shift.  For  strength  tests,  three  6-  by  12-inch 
concrete  cylinders  were  cast  from  each  major 
kind  of  concrete  being  mixed  during  the 
shift.  One  cylinder  was  generally  broken 
after  having  been  cured  in  hot  water  for  7 
hours,  and  the  other  two  after  standard  cur- 
ing in  a  fog  room  at  70°  F.  for  28  days.  The 
cylinders  cured  in  hot  water,  when  broken, 
gave  accurate  indications  as  to  what  strength 
was  to  be  expected  from  the  standard  cured 
cylinders  at  23  days. 

The  mixing  plant  technician,  each  shift, 
ti-sied  each  mixer  to  see  that  it  was  mixing 
properly.  The  mixer  test,  which  was  a 
method  for  comparing  samples  of  concrete 
taken  from  different  parts  of  the  mixer,  w.-is 
developed  at  the  Grand  Coulee  Dam,  and  has 
since  been  used  at  other  projects. 

Below  are  given  a  few  highlights  of  con- 
crete construction  for  the  Grand  Coulee  Dam : 

(a)  Maximum  concrete  production : 

During  one  24-hour  period.  May  25,  1939, 

20,684  cubic  yards. 
During   1   month,   October   1939,   536,264 

cubic  yards. 

Both   of  the   above  are  world   production 
•1*  and  were  made  using  eight  4-eubic- 
v:inl  mixers. 


(6)   Average  concrete  cylinder  strengths  at 

28  days  age: 
Low-heat    cement    concrete    (4,928    test 

cylinders),    4,195    pounds   per   square 

inch. 
Modified    cement    concrete     (5,180    test 

cylinders),    5,505    pounds    per    square 

inch. 

Strengths  were  all  based  upon  6-inch  maxi- 
mum aggregate  mass  concrete,  wet  screened 
to  l'/i-inch  maximum,  and  6-  by  12-inch  cylin- 
ders standard  cured  for  28  days.  Mix  1  part 
cement  to  9.7  parts  sand  and  gravel. 

Tests  indicate  that  the  low  heat  cement 
cylinder  strength  will  equal  the  modified 
cement  at  2  to  3  months  age. 


Railroad  Relocation  at  Shasta 

(Continued  from  page  56) 

in  length  along  the  highway  deck  and  ap- 
proximately 500  feet  above  the  present  water 
surface  of  the  Pit  River.  Important  ele- 
ments of  bridge  design  included  the  economic 
considerations  for  the  type  of  structure,  cool- 
ing of  the  concrete  in  the  main  piers,  and 
introduction  of  the  earthquake  resistance 
factor. 

As  this  bridge  must  carry  both  railroad 
and  highway  traffic,  it  was  diflicult  to  obtain 
a  satisfactory  arrangement  of  the  approach- 
ing grades.  It  was  finally  decided  that  the 
solution  could  be  found  by  placing  the  high- 
way on  an  upper  deck  in  the  plane  of  the 
top  chords  and  the  railroad  on  a  lower  level 
at  the  bottom  chords  of  the  trusses,  the 
highway  deck  being  about  50  feet  above  the 
railroad.  Another  advantage  provided  by 
this  arrangement  is  the  convenience  by  which 
it  will  be  possible  at  a  later  date  to  widen 
the  highway  deck  by  cantilevering  out  beyond 
the  trusses.  The  bridge  and  the  railroad 
are  on  a  0.4  percent  grade.  At  the  main 
span  between  piers  Nos.  3  and  4,  structural 
considerations  required  that  the  depths  of  the 
trusses  be  increased,  necessitating  a  hump  in 
the  highway  profile.  This  hump  was  made 
inconspicuous  by  the  use  of  three  long  ver- 
tical curves. 

The  substructure  is  comprised  of  2  high- 
way and  2  railroad  abutments,  and  10  piers 
ranging  up  to  3CO  feet  in  height.  Seven  of 
the  piers  support  the  double-deck  section  of 
the  bridge  and  three  piers  support  the  north 
highway  approach.  The  highway  reaches 
the  main  structure  on  a  210-foot  approach  at 
the  southerly  end  and  a  624-foot  approach  at 
the  northerly  end.  The  superstructure  totals 
3,588  feet  In  length  along  the  highway  deck 
with  2,753  feet  of  this  length  comprising  the 
main  structure  consisting  of  two  140-foot 
truss  spans,  three  280-foot  truss  spans,  and 
a  1,620-foot  cantilever  span.  The  center  span 
of  the  cantilever  is  630  feet  in  length  with 
497-foot  anchor  arms.  The  highway  ap- 
proaches are  deck  girder  spans.  At  the 


south  approach  a  150-foot  tipun  IK  located  and 
at  the  north  approach  four  girder  span*  of 
140  feet  are  provided. 

The  highway  deck,  a  44-foot  roadway 
flanked  by  two  2%-foot  sidewalks.  Is  designed 
for  11-20  loading.  A  O'/.-liich  roadway  slab 
is  supported  on  the  main  truss  .--pans  by  longi- 
tudinal stringers  at  4-foot  3-Inch  centers. 
The  stringers  rest  on  floor  beams  and  are 
continuous  for  2,  3,  or  4  panels,  as  required. 
Floor  Iwiuns  on  the  highway  deck  are  of  sili- 
con steel  and  stringers  are  of  carbon  steel. 
Silicon  steel  Is  provided  for  the  railroad 
floor  system  atid  Is  used  in  the  bottom  lateral 
bracing  except  in  the  140-foot  spans.  Carbon 
steel  is  used  In  the  top  laterals,  portals,  and 
sway  frames.  The  trusses  were  designed  for 
E-72  railroad  loading  and  H-20  highway 
loading  based,  in  general,  on  the  American 
Railway  Engineering  Specifications  of  1938. 

In  the  substructure,  all  piers  are  founded 
on  solid  rock.  Four  of  the  larger  piers  re- 
quired a  provision  for  cooling  the  bases  so 
as  to  prevent  large  shrinkage  cracks  in  the 
region  where  the  concrete  rests  on  the  rock. 
One  coil  of  cooling  pipe  is  placed  in  each 
5-foot  lift  of  the  pier  base  and  cooling  water 
is  circulated  in  lesser  amounts  for  each  suc- 
cessive lift.  At  the  bottom,  water  is  circu- 
lated for  35  days  in  comparison  with  10  days 
at  the  top  of  the  pier  base. 

The  two  larger  piers  are  95  feet  square  at 
the  base  and  about  360  feet  in  height.  The 
lower  portions  of  the  shafts  are  cellular. 
The  larger  sections  of  the  piers  are  rein- 
forced with  2-inch  square  bars  spaced  closely 
together  in  order  to  place  the  steel  as  near 
the  outer  faces  as  possible.  Lap  joints  were 
eliminated  in  favor  of  butt  welding  and  the 
splices  were  staggered  in  such  a  way  that  at 
no  section  will  the  steel  be  reduced  by  more 
than  one-third  If  the  welds  fall. 

The  construction  of  the  Pit  River  Bridge 
substructure  Is  well  advanced  with  concrete 
placement  l>elng  confined  to  the  two  large 
piers,  one  on  either  side  of  the  river  which 
will  support  the  630-foot  cantilever  truss. 


New  Shasta  Dam  Contracts 

UNDER  two  contracts  totaling  $161,503.20, 
awarded  for  work  on  Shasta  Dam.  Central 
Valley  project,  California,  nearly  2,000,000 
pounds  of  pipe  and  bends  have  been  ordered. 

One  contract,  which  is  for  the  furnishing 
of  ir.SSO.OOO  feet  of  1-inch  black  steel  pipe  or 
tubing  and  0,300  bends,  was  awarded  to  the 
Laclede  Steel  Co.,  of  St.  Louis,  Mo.,  on  Us 
bid  of  $110,183.20.  All  pipe  and  bends  must 
be  shipped  within  00  days  after  the  comi»aiiy 
receives  notice  of  award  of  contract. 

The  other  contract,  for  furnishing  527.S20 
pounds  of  thin-wall  steel  tubing,  was  awarded 
to  the  Mine  and  Smeller  Supply  Co.  of  Den- 
ver, Colo.,  on  Its  bid  of  $51,320.  The  tubing, 
of  three  sizes — H,  1.  and  ISi  Inches — must 
be  ship|KHl  In  10-foot  lengths  within  !<0  days. 
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Coulee  Dam —The  Little  Town  at  the  Big  Dam 


By  C.  E.  BENJAMIN,  Assistant  Engineer 


TODAY'S  visitor  to  the  Government  town 
of  Coulee  Dam,  having  seen  the  site  in  its 
original  condition,  is  amazed  at  the  profound 
changes  that  have  occurred.  Where  once  a 
sun-baked  alluvial  fan  sprawled  between  the 
rock  walls  of  Fiddle  Creek  and  the  banks 
of  the  Columbia  River  is  now  a  neat  modern 
town  of  134  dwellings,  with  lawns,  flowers, 
.shrubs,  and  shade  trees. 

The  pleasing  arrangement  of  streets,  walks, 
houses,  and  plantings  is  not  the  result  of 
haphazard  town  growth,  but  rather  demon- 
strates beyond  question  the  value  and  benefit 
of  beginning  with  a  well  thought-out  plan. 
As  in  all  successful  town  planning,  the  site 
controls  the  general  lay-out  at  Coulee  Dam. 
The  spreading  alluvial  fan  suggested  a  sys- 
tem of  radiating  hill  streets,  and  concentric 
cross  streets  following  the  contour  of  the  fan. 

The  streets  are  surfaced  with  bituminous 
pavement  with  concrete  curbs.  Alleys  and 
driveways  are  graveled.  Sidewalks  are  of 
concrete,  and  walks  from  streets  to  houses 
generally  are  of  natural  stone  flagging,  taken 
from  near  the  site.  Where  differences  in 
grade  require  it,  retaining  walls  are  built  of 
dry-laid  natural  stone. 

A  special  problem  in  water  supply  was 
solved  by  a  dual  system.  Water  for  irrigat- 
ing, sanitary  fixtures,  swimming  pool,  and  fire 
protection  is  pumped  from  the  Columbia 
River.  That  for  the  swimming  pool  is  chlor- 
inated to  conform  to  the  State  standards  for 
pools.  All  water  for  drinking,  washing,  bath- 
ing, and  for  showers  at  the  swimming  pool  is 
obtained  from  sealed  springs  in  the  Fiddle 
Creek  Canyon  above  the  town.  This  water,  be- 
ing hard,  is  softened  before  entering  the  storage 
reservoir  by  a  Permutit  system.  Besides 
making  things  easier  for  the  housewives, 
this  softening  process  also  avoids  expensive 
clogging  of  water  pipes,  and  dangerous  plug- 
ging of  furnace  coils  in  the  houses.  The  stor- 
age reservoir  for  domestic  water  is  covered 
to  keep  out  blowing  dust,  insects,  and  debris 
from  the  natural  areas  above  the  town  site. 
The  irrigation  water  reservoir  is  of  open  type. 
A  modified  Imhoff  type  septic  tank  provides 
sewage  disposal  for  the  town. 

There  are  both  temporary  and  permanent 
houses  in  Coulee  Dam.  The  permanent 
houses  are  of  five  general  types,  differing 
chiefly  in  having  either  one,  two,  or  three 
bedrooms,  and  in  having  either  stove  or  fur- 
nace heat.  Most  of  the  largest  type  houses 
have  suitable  space  in  the  attics  for  spare 
bedrooms,  and  have  been  fitted  out  with  these 
rooms.  All  of  the  permanent  houses 
have  garages  attached  to  the  house.  With- 
out exception,  the  permanent  houses  are 
of  frame  construction  with  concrete  foun- 


dation and  shingle  roof. 

By  varying  the  exterior  finish  from  shin- 
gles to  siding,  and  by  reversing  plans  from 
left  to  right,  together  with  the  variation 
in  exterior  paint  colors,  the  monotonous  ap- 
pearance prevalent  in  camps  and  "company 
towns"  has  been  avoided.  The  residences 
are  of  modest  design  and  low  cost.  All  occu- 
pants of  the  Government  houses  are  Govern- 
ment employees,  who  pay  rent  for  their  use 


according  to  the  type  and  size  of  the  house. 
The  original  cost  of  the  houses  is  thus  repaid 
to  the  Government  by  the  tenants.  These 
houses  are  built  to  last  a  long  time,  and  will 
be  occupied  by  the  employees  of  the  project 
permanently  assigned  after  construction  of 
the  dam. 

The  temporary  dwellings  are  known  as 
"courts,"  so  named  from  the  fact  that  they 
are  grouped  three  under  one  roof,  and  ar- 


Town  of  Coulee  Dam.     Temporary  court-type  dwellings  in  foreground, 
and  play  area  at  center  and  permanent  residences  beyond 


School 
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Upper:  Original  site,  Government  town 

of  Coulee  Dam 
Center:  Swimming  pool,  Grand  Coulee 

Dam  in  background 
Lower:  Gymnasium  in  grade  school 


ranged  back  to  back,  with  common  drive- 
ways, to  form  a  court  or  planted  quadrangle. 
T!i"so  buildings  were  prefabricated,  and  were 
i  not  designed  for  a  very  long  life,  although 
It  apiK-ars  that  they  may  be  needed  for  many 
more  yenrs.  Each  apartment  in  a  three- 
d\\ tiling  unit  has  a  living  room,  shower 
room,  kitchen,  and  garage.  Most  of  the 
apartments  have  separate  bedrooms,  and  a 
few  have  large  closets  with  folding  beds  that 
can  be  removed  to  the  living  rooms.  Many 
of  the  tenants  have  glassed1  in  the  porch  to 
be  used  as  a  bedroom.  Some  have  under- 
taken the  work  of  excavating  a  small  base- 
ment, accessible  from  the  garage,  for  laundry, 
or  workshop  and  storage. 

Occupants  are  required  to  keep  up  the 
lawns  and  flower  beds,  and  to  pay  for  all 
electric  current,  water,  and  garbage  disposal. 
Supplementing  the  private  lawns  and1  flower 
gardens  are  several  public  areas  maintained 
by  the  Government  forces. 

A  small  park  is  located  at  the  foot  of 
Douglas  Street,  the  principal  axis.  This 
beauty  spot  is  greatly  admired  by  all  who 
see  it.  Entrance  is  had  by  means  of  a  sym- 
metrically placed  pair  of  stone  steps  leading 
down  to  two  lower  levels,  and  facing  the 
Columbia  Hiver.  Three  small  pools,  with 
flagged  paving  of  natural  stone,  add  to  the 
attractiveness  of  the  spot.  Green  lawns  with 
bright  flower  borders  and  shade  trees;  a 
pergola,  shading  some  tables  and  seats;  a 
small  stone  bridge  over  a  lily  pool ;  and  a 
n>ii.i;h  stone  wall  forming  the  boundary  at 
the  river  bank  comprise  the  principal  fea- 
tures of  this  vest-pocket  park.  A.  large  part 
of  the  landscaping  was  done  by  CCC  labor, 
and  the  stone  work  is  a  tribute  to  the  skill 
of  these  boys.  Residents  of  Coulee  Dam  and 
many  visitors  especially  appreciate  the  park 
cm  hut  .lays  and  evenings.  A  very  noticeable 
cooling  of  the  air  here,  caused  by  the  alr- 
i •iMiditioiiiiig  effect  of  the  Grand  Coulee  Dam 
spillway  spray  and  mist,  was  enjoyed  last 
summer  and  doubtless  will  be  even  more  pro- 
i  mil  need  in  future  summers. 

Other  parked  areas  along  the  Fiddle  Creek 
flood  dmnnel  and  near  the  school  grounds 
add  to  the  beauty  and  well-kept  appearance 
of  the  town.  Almost  every  available  foot  of 
space  in  the  town  site  is  devoted  to  either 
public  or  individual  needs. 

The  Bureau  of  Reclamation  administration 
building,  located  at  the  upper  end  of  Doug- 
ii  t.  i-  a  principal  feature  In  the  town 
di'Mgn.  This  building  is  placed  across  the 
main  axial  hill  street,  to  close  off  the  vista 
at  the  upper  edge  of  town.  The  building 

•-. 1.  painted  white,  and  is  in  modified 
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Investigations,  Design,  and  Starting  of 
Construction,  Continental  Divide  Tunnel 

Colorado-Big  Thompson  Project,  Colorado 

By  FRANCIS  J.  THOMAS,  Engineer 


GENERAL  description  of  tunnel. — The  Con- 
tinental Divide  Tunnel,  key  structure  of  the 
Colorado-Big  Thompson  project,  will  extend 
from  the  east  end  of  Grand  Lake  on  the 
western  slope  of  the  Rocky  Mountains  in 
Colorado  to  a  point  on  Wind  River  about  5 
miles  southwest  of  Estes  Park,  on  the  eastern 
slope.  It  will  exceed  13  miles  in  length, 
forming  the  longest  irrigation  tunnel  in  the 
world.  As  the  tunnel  will  be  driven  under 
the  Continental  Divide,  which  reaches  a 
height  of  12,000  feet  above  sea  level,  or 
about  3,600  feet  above  the  tunnel  line,  con- 
struction will  be  carried  on  from  the  two 
portals  only.  This"  gives  it  the  distinction 
of  being  the  longest  tunnel  ever  constructed 
from  both  ends. 

The  tunnel,  which  will  carry  water  by 
gravity  from  the  western  slope  to  the  eastern 
slope,  has  a  grade  of  0.00155.  It  is  to  be 
circular  in  section  and  will  have  an  interior 
diameter  inside  of  the  finished  concrete  sec- 
tion of  9  feet,  9  inches.  The  cross  section  to 
be  excavated  will  be  semi-circular  in  the 
upper  half  with  a  diameter  varying  from  12 


feet  in  solid  rock  to  15  feet  in  heavy  or  yield- 
ing formations,  while  that  portion  below  the 
horizontal  diameter  will  be  excavated  on  a 
rectangular  section  to  allow  for  free  passage 
of  tunnel  equipment. 

The  west  portal  will  be  connected  with 
Grand  Lake  by  a  channel  67.5  feet  in  width 
and  15  feet  in  depth  and  will  be  so  designated 
that  water  from  Grand  Lake  will  enter  the 
tunnel  5  to  12  feet  below  the  water  surface, 
the  elevation  of  which  is  around  8,307  feet 
above  sea  level.  After  passing  through  the 
tunnel,  the  water  will  flow  in  conduits  down 
the  Big  Thompson  Canyon,  and  will  p;iss 
throuxh  five  power  plants,  before  it  is  di- 
verted to  three  reservoirs  to  be  stored  for 
irrigation  purposes  of  the  Northern  Colo- 
rado Water  Conservancy  District.  A  head  of 
about  3,000  feet  will  be  developed  between 
the  tunnel  outlet  and  the  last  power  plant. 

Tunnel  line  inrfxtii/ntioiis. — During  prelim- 
inary investigations  of  the  Continental  Di- 
vide Tunnel  location  it  was  found  that  the 
2  miles  of  the  line  nearest  the  east  portal 
would  pass  under  an  area  covered  by  glacial 


Close-up  of  west  portal,  Continental  Divide  Tunnel 


material  of  an  unknown  depth.  To  deter- 
mine this  depth  the  Heiland  Research  Cor- 
poration of  Golden,  Colo.,  was  employed  to 
make  an  investigation  by  the  refraction 
seismograph  survey  method.  This  work  was 
started  early  in  November  1936  and  on  the 
25th  of  the  same  month  a  report  of  the  results 
was  submitted  to  the  Chief  Engineer.  Depth 
determinations  were  made  every  500  feet  and 
the  bedrock  profile  plotted.  In  September 
1938  diamond  drilling  operations  were 
started  in  the  vicinity  of  the  tunnel  center 
line  covering  this  same  area.  Diamond  drill 
holes  located  at  approximately  1,300,  3,500, 
5,800,  16,160,  and  16,660  feet  from  the  east 
portal  were  drilled  and  were  completed  in 
April  1939.  The  primary  purpose  for  drilling 
the  first  three  of  the  holes  nearest  the  portal 
was  to  check  the  seismic  survey  results  and 
to  obtain  core  samples  to  determine  the  geo- 
logical formation  underlying  the  glacial  de- 
posit. The  remaining  two  holes  were  drilled 
for  the  purpose  of  investigating  the  geological 
formation  in  the  fractured  zone  in  the  vicin- 
ity of  Glacier  Creek.  All  cores  were  care- 
fully preserved  and  logged  for  inspection  by 
prospective  bidders.  The  results  of  diamond 
drill  holes  and  the  seismic  survey  checked 
remarkably  close. 

Concrete  aggrcyate  investigations. — A  sur- 
vey of  the  possible  sources  of  concrete  aggre- 
gates was  begun  in  July  1938  and  completed 
in  July  1939.  It  was  planned  to'  locate  a  con- 
venient concrete  aggregate  deposit  close  to 
each  of  the  larger  features  of  the  project 
in  order  that  the  shortest  possible  haul  of 
material  might  be  obtained,  but  as  the  inves- 
tigations progressed  it  appeared  to  be  more 
economical  to  use  a  single  deposit  for  all 
major  features  west  of  the  Continental  Di- 
vide, excluding  Green  Mountain  Dam.  The 
Van  Deusen  deposit,  located  approximately  5 
miles  from  Grand  Lake,  Colo.,  and  6  miles 
from  the  tunnel  portal,  was  selected  as  the 
best  possible  source  of  aggregate  supply  for 
the  west  end  of  the  tunnel  and  also  for 
Granby  Dam  and  other  major  features.  On 
the  eastern  slope  of  the  Continental  Divide 
the  Copeland  Lake  area,  located  approxi- 
mately 14  miles  south  of  Estes  Park  on  the 
west  side  of  the  South  St.  Vrain  Highway 
and  approximately  20  miles  from  the  east 
tunnel  portal,  was  found  to  be  a  possible 
source  of  aggregate  supply.  Concrete  aggre- 


{  62  }         The  Reclamation  Era,  March  1941 


East  Portal  of  the  Continental  Divide  Tunnel.     Excavation  operations  in  the  pre- 
liminary stages,  and  pushing  of  a  loaded  car  by  hand 


investigations  on  the  eastern  slope  were 
resumed  in  November  1039  on  the  Copeland 
Lake  area,  and  after  this  work  was  com- 
pleted the  area  known  as  the  Big  Thompson 
.Meadow,  located  across  the  North  St.  Vrain 
Highway  from  the  project  headquarters  area, 
was  investigated.  The  aggregate  in  this  area 
proved  to  be  equal  to  or  better  than  the 
<'opelan<l  Lake  deposit.  :md  with  the  haul 
some  14  miles  shorter  and  more  accessible,  a 
la  rue  saving  will  result  If  the  nearer  deposit 
is  used. 

Dilxii/i>  innl  .«/,. , •iiii-iilinii.  H'inal  designs 
and  sperilicalions  were  started  early  in  No- 
vember 1888  In  the  Chief  Engineer's  office. 
'II,..  di-i^n  of  this  tunnel  included  a  compre- 
hensive study  nf  all  possible  problems  which 


might  be  encountered  during  construction. 
Several  prominent  engineers  who  have  had 
considerable  experience  In  the  construction 
and  design  of  long  tunnels  were  consulted. 
Equipment  and  machinery  manufacturers' 
representatives  were  consulted  frequently 
for  information  on  spec-ial  designs  of  ma- 
chinery and  equipment,  which  might  affect 
the  design  of  the  tunnel  section. 

The  designs  and  specifications  of  the  tunnel 
were  predicated  on  the  desirability  to  elimi- 
nate as  ninny  of  the  uncertainties  and  risks 
to  the  contractor  as  possible  In  order  to  ob- 
tain a  lower  and  a  more  equitable  bid.  The 
cost  of  keeping  the  tunnel  free  from  water 
during  construction  is  usually  included  in  the 
unit  price  bid  for  other  items  of  work,  but 


under  the  sncclticatioiiH  for  the  construction 
of  the  tunnel  as  a  whole,  there  were  Included 
in  the  bid  schedule  pay  items  based  on  quan- 
tity and  the  distance  the  water  might  be 
pumped.  Under  these  specifications  the  Gov- 
ernment was  to  furnish  metal  pipe  and  the 
contractor  was  to  furnish  all  pumping  equip- 
ment, which  included  pumps,  motors,  suction 
pipes,  discharge  manifolds,  valves,  electrical 
cables,  and  all  other  accessories. 

The  additional  excavation  to  provide  for 
the  free  passage  of  tunnel  equipment  by 
straightening  the  sides  of  the  lower  half  of 
the  tunnel  section  was  made  a  part  of  the 
specifications.  By  being  paid  for  this  addi- 
tional excavation,  the  bidder  would  not  have 
to  consider  the  problem  of  enlarging  the  tun- 
nel at  various  points  at  an  unknown  cost 
which  would  have  to  be  estimated  and  added 
to  the  unit  price  for  tunnel  excavation.  In 
other  words,  the  requirements  for  the  eco- 
nomical construction  of  a  tunnel  of  this 
length  were  anticipated  and  unit  prices  to 
cover  every  division  of  contract  work  were 
placed  in  the  specifications  bid  items  with 
the  primary  purpose  of  eliminating  many  of 
the  uncertainties.  The  only  uncertainty  left 
to  the  bidders'  discretion  was  the  type  of 
rock  the  tunnel  bore  would  encounter,  and 
this,  of  course,  was  taken  care  of  to  a  certain 
extent  by  the  numerous  tunnel  supports  de- 
signed for  use  as  directed  or  as  required. 

Roads  to  cast  and  west  portal. — The  road 
to  the  east  portal  of  the  Continental  Divide 
Tunnel  was  constructed  under  contract  by 
the  Driscoll  Construction  Co.,  Pueblo,  Colo., 
from  May  to  August  1939,  and  the  road  to 
the  west  portal  was  constructed  under  con- 
tract by  J.  II.  and  N.  M.  Monaglmn,  Denver, 
Colo.,  from  June  to  September  1939.  Exca- 
vation of  both  portals  of  the  tunnel  was 
performed  under  the  existing  contracts  for 
each  portal  road.  The  final  bituminous  top 
coat  was  placed  on  the  east  and  west  portal 
roads  by  Ed.  Selander,  of  Oreeley,  Colo.,  un- 
der the  supervision  of  the  Public  Hoads  Ad- 
ministration of  the  Federal  Works  Agency. 

Invitations  for  bids  were  issued  April  22, 
1939,  for  the  construction  of  the  tunnel,  bids 
to  be  received  until  10  a.  m.,  June  7,  1939. 
Bids  were  opened  June  7  under  Specifications 
No.  840,  and  the  low  bid  was  submitted  by 
the  Shasta  Construction  Co.  of  San  Fran- 
cisco, Calif.,  for  the  amount  of  .<n>.7:.!'.l"~>. 
the  second  low  bid  submitted  being  that  of 
Itrown  and  Uoot,  Inc.,  of  Austin.  Tex.  in  the 
amount  of  $12,506,f'0.'>.  A  third  bid  submitted 
by  the  S.  S.  Magoffin,  Inc.,  Englewood,  Tolo., 
proposed  to  complete  the  work  for  a  fee  of 
8  percent  of  the  labor  costs,  the  Government 
to  furnish  all  equipment,  materials,  and  sup- 
plies. The  first  two  bids  were  considered 
excessively  high  and  they  were  then-fore  re- 
jected. The  bid  of  S.  S.  Magcffln,  Inc..  was 
rejected  because  of  irregularities  and  failure 
to  present  the  bid  In  accordance  with  the 
s|  I'citlcatlons. 

Under  a  readvertlsenieiil,  which  excluded 
from  the  schedule  of  bid  Items  excavation  of 
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It-nil  portal  cuts  nnd  clearing  the  portal  urea, 
Mils  were  opened  on  September  21,  1930. 
Three  bids  were  received,  as  follows:  Key- 
stone Co.  No.  1,  Montgomery  Street,  Sail  Fran- 
cisco, Calif..  :<H>.:'..-.ii.m->;  Warner  Construction 
Co.,  173  West  Madison  Street,  Chicago,  111., 
submitting  a  bid  on  a  cost  plus  basis  in  which 
they  estimated  the  cost  would  not  exceed 
$8,012,733,  which  amount  Included  their  con- 
tractor's fee;  Salmon  &  Hinkle  Co.,  Fairfax, 
Okln.,  submitting  a  proposal  in  letter  form, 
without  bond,  in  stating  they  would  m.ike  a 
contract  for  construction  of  the  tunnel  at  4 
percent  of  the  cost,  including  labor  and  ma- 
terials. The  bid  of  the  Warner  Construction 
Co.  could  not  be  considered  because  there  was 
no  definite  price  bid  and  the  amount  bid, 
which  was  only  the  company's  estimate  of 
tiie  cost  was  contingent  upon  the  actual  cost 
of  the  work.  The  bid  of  the  Keystone  Co. 
was  made  on  a  flat  basis  without  stipuatlon 
or  conditions.  It  was  the  only  bid  received 
that  met  the  specification  requirement  that 
specific  offers  be  made  on  each  item  of  work. 
While  bids  were  being  considered  by  the 
Commissioner  of  Reclamation,  an  offer  to 
reduce  its  bid  was  made  by  the  Keystone  Co. 
in  which  it  was  proposed  that  the  Govern- 
ment advance  a  certain  amount  of  money  for 
plant  and  equipment,  and  in  return  for  this 
advance  the  contractor  would  reduce  the  bid 
price  of  excavation  to  cover  10  percent  of  the 
total  advance.  Other  deductions  were  pro- 
posed providing  that  the  Government,  if  the 
cost  of  labor  and  material  should  increase 
:il iove  the  price  level  prior  to  July  1,  1940 
itnken  as  the  standard),  would  agree  to 
pay  (lie  excess  cost  Incurred  over  and  above 
these  standard  prices.  There  was  also  a 
proposal  to  reduce  the  bid  a  certain  amount 
provided  the  Government  agreed  to  pay  the 
contractor  a  fixed  amont  per  shift  if  less 
than  3  feet  of  progress  per  shift  be  made  for  21 
consecutive  8-hour  shifts. 

After  a  thorough  study  of  the  contractor's 
pro|Misals  was  made,  it  was  concluded  that 
the  resulting  contract  would  not  be  advan- 
tageous to  the  United  States  because  under 
these  proposals  an  increase  rather  than  a 
decrease  in  cost  might  result.  On  December 
20,  1!)30,  the  supplemental  proposals  here- 
tofure  described  were  rejected  and  a  month 
Inter  the  bids  under  the  rcadvertisement  were 
,-ilso  rejected  because  no  substantial  decrease 
In  the  amount  of  the  low  bid  resulted  from 
the  readvertisement. 

Kiirrlii  problem. — It  should  be  of  interest 
to  note  here  the  difficulty  experienced  by  pro- 
spective contractors  in  obtaining  the  necessary 
backing  to  perform  the  construction  of  this 
tunnel.  The  experience  in  the  construction  of 
the  13-mile  San  Jacinto  Tunnel  in  California 
and  the  6-mile  Moffatt  Tunnel  in  Colorado 
"as  u  constant  reminder  to  contractors  and 
hoiiding  companies  when  estimating  the  prob- 
lems to  be  considered.  The  bonding  com- 
panies considered  this  tunnel  a  very  tough 
and  iliilicult  undertaking,  and  It  was  passed 
on  to  the  prospective  bidders  by  causing  them 


to  bid  an  additional  amount  for  each  of  the 
items  of  work  which  were  questionable.  The 
geological  conditions,  the  psychological  effect 
on  prospective  contractors  caused  by  provid- 
ing in  the  specifications  for  extremely  heavy 
ground  and  considerable  water  (which  may 
have  indicated  that  the  engineers  expected 
extreme  conditions  would  be  encountered) 
and  the  probable  change  in  labor  conditions 
over  a  period  of  7  years  were  also  factors 
which  influenced  the  tendency  to  increase  the 
bid  for  this  tunnel. 

It  is  a  known  fact  that  bids  were  pre- 
pared by  two  prospective  bidders  whose 
bid  amounts  were  very  near  the  engineer's 
estimate,  but  because  no  bonding  company 
would  underwrite  for  those  amounts,  no  bids 
were  submitted  by  these  contractors.  Con- 
structing the  13.00-mile  tunnel  from  only  two 
portals  was  considered  the  toughest  surety 
proposal  ever  confronted,  which  resulted  in 
a  much  higher  bid  than  would  normally  be 
expected.  It  seems  the  bonding  companies 
considered  that  heavy  ground  and  the  enor- 
mous quantity  of  water  encountered  in  the 
San  Jacinto  Tunnel,  the  bad  ground  in  the 
Moffat  Tunnel,  and  the  labor  strike  at  the 
Green  Mountain  Dam  would  all  be  encoun- 
tered in  the  Continental  Divide  Tunnel. 

After  two  unsuccessful  attempts  to  obtain 
a  reasonable  and  equitable  bid  it  became 
apparent  that  it  would  be  useless  to  try  to 
construct  the  tunnel  under  one  contract. 
Prom  the  foregoing  reasons  and  experiences 
it  was  concluded  and  recommended  that  this 
tunnel  be  constructed  under  small  contracts. 
Some  of  the  many  advantages  resulting  from 
such  construction  are  as  follows :  More  com- 
petition is  allowed  and  small  local  and  state 
contractors  are  permitted  to  bid;  the  risks 
which  are  numerous  over  a  long  contract 
period  of  time  are  reduced ;  and  prospective 
contractors  are  given  opportunity  to  study 
the  rock  formations  passed  through,  which 
may  be  a  basis  for  predicting  the  general 
geological  formations  ahead. 

Con  ft  ruction  started- — cast  end. — On  March 
8,  1940,  invitations  for  bids  were  sent  out 
to  prospective  bidders  for  furnishing  labor 
and  materials  and  performing  all  work  for 
the  excavation  of  the  Continental  Divide 
Tunnel  from  station  618+39  to  station 
698+39,  located  at  outlet  portal  end  of  the 
tunnel.  The  cost  of  draining,  lighting,  and 
ventilating  the  tunnel  was  to  be  included  in 
the  unit  prices  bid  in  the  schedule  for  the 
various  items  of  tunnel  construction.  Bids 
were  opened1  April  8,  1940,  13  bids  having 
been  submitted  ranging  from  a  low  bid  of 
$471,123  to  a  high  of  $713,000.  The  S.  S. 
Magoffin  Co.,  Inc.,  of  Englewood,  Colo.,  sub- 
mitted the  low  bid  and  was  awarded  the  con- 
tract April  25,  1940,  for  all  of  the  work  cov- 
ered by  specifications  No.  902.  The  contrac- 
tor started  moving  equipment  to  the  site 
May  1,  1940,  and  by  the  end  of  that  month 
the  plant  construction  was  well  under  way. 
Notice  to  proceed  with  the  work  was  issued 
to  the  contractor  May  '-'0,  1940.  The  average 


tunnel  excavation  has  progressed  33  foot  per 
24-hour  day. 

Wc»t  end. — Invitations  for  bldo  were  sent 
out  May  20,  1940,  for  furnishing  labor  and 
materials  and  performing  ail  work  for  the 
excavation  of  the  tunnel  from  station  6+00 
to  station  72+00,  located  at  the  west  or  inlet 
end  of  the  tunnel.  Rids  were  opened  June 
20,  1940,  and  five  bids  were  submitted,  rang- 
ing from  a  low  of  $389,370  to  a  high  of  $589,- 
610.  Platt  Rogers,  Inc.,  of  Pueblo,  Colo.,  sub- 
mitting the  low  bid,  was  awarded  the  con- 
tract July  15,  1940,  for  all  work  covered  by 
specifications  No.  912.  Notice  to  proceed 
with  the  work  was  issued  August  9. 

Coulee  Dam 

(Continued  from  page  61) 

American  Colonial  style,  well  suited  to  its 
use  and  surroundings. 

Two  permanent  dormitories  for  single  men 
flank  the  area  in  front  of  the  administration 
building.  Other  public  buildings  in  the  town 
nre  the  post  office,  school,  telephone  exchange, 
several  stall  garage  buildings  used  by  the 
men  living  in  the  nearby  permanent  dormi- 
tories, and  the  government  garage  for  servic- 
ing the  Government-owned  vehicles  and  for 
housing  the  fire-fighting  equipment.  The  field 
office,  warehouse,  and  shop  buildings,  al- 
though adjttcent  to  the  town,  are  not  actually 
within  its  confines. 

The  schoolhouse,  of  pleasing  design  con- 
forming to  the  other  buildings  of  the  town, 
is  located  near  Fiddle  Creek.  Situated  amid 
green  lawns  and  shrubbery,  with  the  tower- 
ing bare  granite  cliffs  directly  behind,  It 
presents  a  striking  picture,  scarcely  excelled 
anywhere  in  American  school  ground  settings. 
The  building  is  not  large  enough  to  care  for 
more  than  the  kindergarten  and  five  upper 
elementary  grades.  The  pupils  in  the  first 
three  grades  of  elementary  school  and  all 
high  school  students  attend  school  in  Mason 
City,  the  contractor's  town  across  the  river. 

By  the  sharply  defined  limits  of  river  and 
granite  cliffs,  the  town  is  restricted  in  areas 
available  and  suitable  for  recreation  and 
play  field.  A  small  playground  provides  space 
for  school  play  and  for  Softball  and  six-man 
football.  Night  illumination  of  the  field  has 
proved  valuable  to  the  recreational  program 
of  the  town.  Adjoining  the  school  ground, 
and  sandwiched  in  behind  the  parked  area 
and  the  cliffs,  is  located  a  recreation  area 
notable  for  its  compactneM. 

A  small  swimming  pool,  maintained  by  pool 
membership  fees,  has  a  set  of  dressing  and 
shower  rooms,  high  and  low  diving  boards. 
and  even  a  small  stand  of  bleachers  for 
spectators.  Adjoining  the  pool  Is  a  wading 
pool,  enjoyed  by  the  little  tots.  Every  young- 
ster of  school  age  can  swim,  and  many  chil- 
dren much  younger  perform  surprisingly  well 
In  the  pool.  Two  tennis  courts,  two  handball 
courts,  and  a  horseshoe  pitching  court  com- 
plete the  play  space.  The  play  courts  and  the 
pool  are  illuminated  at  night. 
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Concrete  Materials  for  Friant  Dam 


By  J.  J.  WADDELL,  Associate  Engineer 


THE  bottom  lauds  of  the  San  Joaquin  Kiver, 
where  it  emerges  from  the  Sierra  Nevada 
foothills  north  of  Fresno,  Calif.,  are  rich  in 
a  number  of  ways.  Almost  all  the  way  up 
to  Friant  there  are  thriving  vineyards  and 
truck  gardens.  Many  small  gold  dredgers 
work  the  stream  bed  for  its  precious  particles 
of  yellow  metal.  Another  crop  of  importance, 
particularly  in  the  construction  of  Friant 
Dam,  is  the  sand  and  gravel  found  in  a  num- 
ber of  desposits  along  the  river  a  few  miles 
below  the  dam  site. 

The  search  for  suitable  aggregates  for  con- 
crete for  Friant  Dam  of  the  Central  Valley 
project,  Calif.,  was  started  in  1E33  by  the 
Bureau  of  Reojamation.  Economic,  geologic, 
and  physical  features  eliminated  all  but  one 
area  of  190  acres,  known  as  the  Madera  irri- 
gation district  deposit,  as  a  source  of  satisfac- 
tory aggregates.  An  extensive  investigation 
of  this  deposit  was  made.  The  work  con- 
sisted of  digging  test  pits  and  making  borings 
to  ascertain  the  suitability,  quality,  and 
quantity  of  gravel  present.  Samples  of  the 
material  were  shipped  to  the  Bureau  labora- 
tory in  Denver  for  testing. 

In  Denver,  the  physical  and  petrographic 
properties  of  the  gravel  were  determined,  and 
test  batches  of  concrete  were  mixed  to  learn 
the  properties  of  the  material  as  an  aggre- 
gate for  concrete.  Petrographically,  the  de- 


posit is  extremely  complex,  containing  a 
large  amount  of  highly  siliceous  rocks  such  as 
quurtzite,  and  igneous  material  such  as  ande- 
site,  syenites,  basalts,  and  others.  The  finer 
portion  of  the  sand  contains  a  considerable 
percentage  of  weathered  feldspathic  min- 
erals, but  the  coarser  portion  is  quite  similar 
to  the  gravel.  The  entire  pit  is  clean  and 
well  graded,  and  contains  no  appreciable 
amounts  of  harmful  material. 

The  small  amount  of  gravel  of  excess  size 
permits  the  production  of  finished  aggregates 
with  virtually  no  crushed  particles.  In  fact, 
because  of  a  shortage  of  3-  to  6-inch  cobble, 
the  specifications  recently  were  changed  to 
permit  the  use  of  cobble  up  to  8%  inches  in 
size  in  the  concrete  aggregates. 

Actual  work  at  the  gravel  deposit  by  the 
contractor,  Gridith-  Co.  and  Bent  Co.,  was 
commenced  on  November  27,  1939,  when  four 
large  carry-all  scrapers  began  stripping  the 
overburden.  Construction  of  the  processing 
plant,  with  a  capacity  of  1,000  tons  per  hour, 
was  begun  in  December  and  completed  the 
following  June.  During  that  period  about 
5CO.OOO  cubic  yards  of  overburden  had  been 
stripped  from  the  deposit.  The  use  of  carry- 
alls for  stripping  proved  to  be  very  satisfac- 
tory, leaving  the  pit  in  almost  perfect  con- 
dition for  excavation. 

Carry -alls    are    used    for    excavating    the 


Aggregate  plant,  showing  Bucyrus-Erie  electric  dragline  in  operation  in  foreground 


gravel  down  to  the  water  table.  Below  that 
elevation,  a  dragline  removes  the  material 
and  piles  it  to  drain,  after  which  the  carry- 
alls pick  it  up  for  delivery  to  the  conveyors 
leading  to  the  plant.  Two  36-inch  conveyors 
extend  into  the  deposit  from  a  common  junc- 
tion hopper.  The  conveyors  are  90  degrees 
apart.  A  field-receiving  hopper  is  located 
at  the  pit  end  of  each  of  these  iionveyors. 
The  field  hoppers,  into  which  the  carry-alls 
discharge  their  gravel,  are  covered  by  a  heavy 
steel  grating  over  which  the  tractors  move. 
Either  or  both  of  the  field  conveyors  may 
be  operated  at  any  time.  From  the  junction 
hopper  where  the  two  belts  come  together,  a 
42-inch  belt  leads  to  a  raw  storage  pile  of 
:{,500  tons.  Gravel  from  the  raw  storage  is 
carried  on  a  36-inch  belt  to  a  5-  by  10-foot 
vibratory  scalping  screen  which  removes  all 
rooks  larger  than  8M-  inches  and  bypasses 
them  to  a  No.  5  gyratory  crusher. 

Screening   and    Washiny 

All  material  passing  the  8%-inch  scalping 
screen,  and  the  crusher  product,  are  carried 
on  another  36-inch  conveyor  to  a  50-ton 
surge  hopper  on  top  of  the  90-foot-high 
screening  tower.  The  purpose  of  this  surge 
hopper  is  to  take  care  of  any  fluctuation  in 
plant  feed  or  operation,  by  having  a  reserve 
capacity  which  can  be  either  drawn  on  by  the 
screens  or  filled  by  the  conveyor.  On  the  deck 
immediately  below  the  surge  hopper  are 
three  4-  by  12-foot  heavy  duty  vibratory 
screens,  each  with  a  double  deck  of  screens. 
The  top  screen  of  each  has  3-inch  square 
openings,  and  the  lower  deck  1ms  1%-inch 
openings.  Thus  the  cobble  (3-  to  8%-inch)  is 
separated  on  the  top  deck  of  the  screens,  and 
the  coarse  gravel  (1%-  to  3-iuch)  is  removed 
on  the  lower  deck.  Material  passing  these 
screens  drops  onto  six  triple-deck  screens 
immediately  below.  These  screens  are  fitted 
with  openings  of  %,  %,  and  %6  inch  on 
four  of  them,  while  the  other  two  have  a 
lower  deck  of  No.  14  screen,  and  a  middle 
deck  of  No.  4,  or  A-inch  screen.  The  purpose 
of  the  Nos.  14  and  4  screens  is  to  remove  a 
portion  of  the  sand  for  sandblasting  in 
clean-up  operations  at  the  dam.  Intermedi- 
ate gravel  (%-  to  1%-inch)  and  fine  gravel 
(%6-  to  %-inch)  are  obtained  from  this  bank 
of  six  screens,  as  well  as  blasting  sand  from 
two  of  them. 

All  material  passing  these  screens  is  sand 
and  silt,  and  goes  to  a  20-foot  hydrosepara- 
tor  on  the  next  lower  deck.  The  hydro- 
separator  is  a  large  tank,  20  feet  in  diameter, 
with  a  conical  bottom.  Sand  and  water  are 
admitted  from  the  top,  at  the  center,  and  part 
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Upper:    Panoramic    view    of    aggregate 
deposit  taken  from  the  top   of  the 

screening  tower  looking  south 

Center:    Aggregate   plant   looking   past 

crusher  along  main  conveyor  to 

screening  tower 

Lower:  Gravel   screening  plant.      View 
showing  the  loading  hoppers 


of  the  silt  Is  carried  off  to  waste  with  the  ex- 
cess water  over  the  periphery.  A  rake  rotat- 
ing at  4  revolutions  per  minute  scrapes  the 
sand  to  an  outlet  in  the  bottom,  from  which 
It  goes  to  a  bank  of  four  screw  classifiers. 
The  use  of  screw  classifiers  is  rather  new 
In  a  gravel  plant,  although  they  have  been 
used  for  years  in  ore-classification  plants. 

The  screw  classifier  consists  of  a  steel 
screw  operating  in  an  inclined  trough 
slightly  larger  than  the  diameter  of  the 
screw,  similar  to  a  sausage  grinder,  or  a 
conveying  screw.  At  the  lower  end  of  the 
trough  is  an  adjustable  weir  for  adjusting 
the  level  of  the  water  in  the  trough.  At  the 
upper  end  is  an  opening  through  which  the 
sand  is  discharged.  The  grading  of  the  sand 
Is  varied  by  changing  the  speed  of  the  screw 
or  the  depth  and  velocity  of  the  water.  Vari- 
ations are  also  possible  by  using  screws  of  a 
different  pitch  and  by  a  different  angle  of 
installation  of  the  trough.  In  operation, 
sand  and  water  are  admitted  to  the  screw, 
the  water  and  fines  going  over  the  weir  at  the 
lower  end  and  the  sand  being  carried  up  the 
trough  by  the  screw  and  discharged  through 
the  opening  at  the  upper  end.  The  level  of 
the  water  is  below  the  opening,  so  the  sand 
loses  a  large  percentage  of  its  water  before 
being  discharged.  Four  60-inch  by  25-foot 
screws  are  installed  in  the  Friant  aggregate 
plant. 

The  effluent  from  the  hydroseparator  is 
spilled  and  sent  to  the  first  two-screw  classi- 
fiers which  remove  the  coarse  sand.  The 
next  two  screws  have  a  smaller  pitch,  and 
are  for  the  finer  portion  of  the  sand.  They 
take  the  overflow  from  the  weirs  of  the 
first  two  classifiers.  The  overflow  from  the 
two  secondary  classifiers  consists  mainly  of 
silt  in  suspension,  and  is  wasted.  The  two 
fractions  of  sand,  consisting  of  coarse  from 
the  primary  and  fine  from  the  secondary 
classifiers,  are  recomblned  to  the  required 
grading  by  means  of  two  Hardings  constant- 
weight  feeders. 

The  constant-weight  feeders  consist  of  short 
sections  of  slow-speed  conveyor  belts  equipped 
with  weights  nnd  levers  by  means  of  which 
a  constant  quantity  of  sand  is  fed  to  a 
hopper.  If  the  quantity  of  available  sand 
should  (h-op  below  the  requirements,  the 
feeders  stop.  The  sand  is  blended  to  an  aver- 
age fineness  modulus  of  u.7.\  and  is  taken 
on  a  30-inch  belt  to  a  finished  storage  pile 
of  0,000  tons. 

At  the  stock   pile,  a   reversible  traveling 


belt  distributes  the  sand  on  the  pile  as  re- 
quired. The  use  of  this  shuttle  conveyor 
permits  equal  distribution  of  the  wet  sand 
over  the  entire  storage  thereby  'enabling  a 
uniform  moisture  in  the  sand  being  loaded 
out  to  the  concrete  mixing  plant. 


Transportation  to  Dam 

The  various  sizes  of  coarse  aggregate  are 
delivered  by  means  of  belts  to  their  respec- 
tive stock  piles.  The  piles  have  a  capacity 
of  1,500  tons  each,  except  the  ?ie-  to  %- 
inch  size  which  has  a  capacity  of  3,000  tons. 
Each  pile  is  furnished  with  a  rock  ladder 
to  reduce  breakage  and  segregation.  Material 
is  reclaimed  from  the  piles  by  means  of 
conveyors  operating  in  laminated  wood  tun- 
nels. These  conveyors  lead  to  the  loading- 
c-ut  hoppers  of  50-ton  capacity.  There  is  one 
loading-out  hopper  for  each  size  of  gravel 
and  two  for  the  sand.  The  hoppers  are 
arranged  in  line  over  a  railroad  spur  so 
that  a  train  of  six  50-ton  cars  can  be  spotted 
with  a  car  under  each  hopper.  Thus  all  cars 
of  the  train  can  be  loaded  simultaneously  in 
about  25  seconds. 

For  transporting  the  aggregate  to  the  dam 
site,  two  45-ton  Diesel-electric  locomotives 
are  connected  to  six  50-ton  bottom-dump  cars. 
The  trains  operate  on  a  3-mile  railroad  built 
by  the  contractor.  This  railroad  runs  from 
the  aggregate  plant  to  the  track  hoppers  at 
the  dam  site.  The  track  hoppers  are  ar- 
ranged so  that  all  cars  of  the  train  can  be 
dumped  simultaneously,  with  the  dumping 
econtrols  located  in  the  cab  of  the  head  end 
locomotive.  When  necessary  the  cars  can 
be  loaded  and  dumped  individually,  thus  mnk- 
ing  it  possible  to  haul  other  than  the  usual 
trainload. 

Aggregates  are  transported  from  the  track 
hoppers  to  the  mixing  plant  over  five  flights 
of  36-inch  conveyors,  the  first  of  which  oper- 
ates in  a  tunnel  under  the  track  hoppers. 
Operation  of  the  belts,  as  well  as  the  gates 
on  the  bottom  of  the  track  hoppers,  is  con- 
trolled at  the  mixing  plant. 

The  blasting  sand  coining  off  the  two  sec- 
ondary screens  is  carried  on  an  18-inch  belt 
to  a  stock  pile  where  it  is  permitted  to 
drain,  thence  through  an  oil-heated  drier  to 
a  loading-out  hopper.  This  hopper  is  not  on 
the  same  spur  as  the  ones  for  aggregates. 
The  blasting  sand  is  loaded  into  buckets 
which  are  transported  to  the  dam  on  flat  cars. 

Water  for  the  plant  is  obtained  from  the 
San  Joaquin  River  about  a  quarter  of  a 
mile  distant  and  is  pumped  by  three  Byron- 
Jackson  pumps  through  a  16-inch  pipe  line. 
Two  thousand  gallons  per  minute  are  re- 
quired to  clean  the  material.  All  screens, 
with  the  exception  of  the  scalping  screen, 
are  equipped  with  sprays  operating  under 
about  70  pounds  pressure.  Power  to  operate 
the  motors  totaling  1,300  horsepower,  is  ob- 
tained from  a  commercial  line  serving  the 
area. 
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Gold  Recovered 

An  interesting  innovation,  as  far  as  gravel 
plants  mi  major  Bureau  of  Reclamation  proj- 
ects ii n-  concerned,  is  the  gold  recovery  plant. 
It  Is  expected  that  the  pit  will  yield  alxmt  0 
cciiis  worth  of  gold  per  cubic1  yard.  Under 
provisions  of  a  supplemental  contract  the 
contractor  is  |K*rmltted  to  recover  the  gold, 
dividing  the  profits  therefrom  on  an  equal 
hasis  with  the  Government  after  installation 
and  o|K-riiting  excuses  of  the  recovery  plant 
have  been  deducted.  Tests  were  made  of 
several  methods  of  recovering  the  gold  nud  it 
finally  was  determined  that  screen-lined 
chutes  would  be  most  efficient.  Consequently 
all  sand  nfter  leaving  the  screens  is  passed 
through  chutes  26  feet  long  by  2  feet  wide, 
before  going  to  the  hydro-separator.  These 
chutes  are  lined  on  the  bottom  with  burlap 
mat  and  screens  of  4-,  8-,  and  16-mesh  which 
trap  the  concentrates.  When  a  clean-up  is 
made  the  concentrates  are  flushed  into  a  24- 
inch  Southwest-Kraut  jig  and  then  to  a  Tri- 
ton amalgam  barrel  which  traps  the  free  gold 
on  mercury-coated  blades.  The  gold  is  re- 
claimed by  scraping  the  amalgam  off  the 
blades  and  heating  the  amalgam  in  a  retort. 
The  mercury  is  driven  off  as  a  vapor,  leaving 
the  gold  90  percent  pure.  The  gold  is  shipped 
to  the  United  States  mint  in  San  Francisco 
for  further  processing  and  credit.  At  the 
lirst  month-end  clean-up  more  than  $8,000 
worth  of  gold  was  obtained. 


I'umlcite  and  Cement 


Another  interesting  feature  of  Friant  Dam 
construction  is  the  use  of  pumicite  in  the 
mass  concrete  for  the  dam.  The  large  de- 
posits of  pumicite,  a  naturally  occurring 
po//nlan,  in  the  immediate  vicinity  of  the 
dam  site,  led  to  n  consideration  of  its  use  as 
an  ingredient  in  the  concrete.  It  was  found 
that  the  addition  of  appropriate  amounts  of 
pumicite  made  it  possible  to  use  mixes  leaner 
than  the  usual  barrel  of  cement  per  cubic 
yard,  at  the  same  time  avoiding  the  inferior 
characteristics  accompanying  such  reduced 
cement  content. 

The  desire  to  secure  the  greatest  possible 
reduction  of  heat  and  accompanying  volume 
change,  thereby  reducing  cracking  tendencies 
with  attendant  greater  ease  of  mass  con- 
crete temperature  control  and  reduction  in 
contraction  joints,  were  primary  factors 
which  prompted  the  use  of  pumicite  in  Friant 
Dam.  These  ends  are  liest  accomplished  liy 
using  low-heat  cement  and  low  cement  con- 
tent Fresno  pumicite  makes  the  latter  exix-di- 
ent  po-siMe  by  satisfactorily  overcoming  the 
objection*  that  would  otherwise  apply  for 
lean  COIK Tete.  including  i>oor  workability, 
nation  tendencies,  and  reduced  strength. 

The  deposit  of  pumicite  is  located  in  the 
reservoir  area  about  3  miles  above  the  dam 
site.  The  specifications  require  that  a  mini- 
mum of  !i.",  percent  pass  a  325-mesh  screen. 
The  deixisit,  a  small  rounded  hill,  was 


stripped  with  carry-alls  in  the  same  manner 
as  was  the  gravel  deposit.  Excavation  and 
loading  of  pumicite  Is  accomplished  with  a 
"Cletrac"  overhead  loader,  and  hauling  is 
done  In  dump  trucks  with  special  bodies  over 
a  3-mile  road  built  by  the  contractor.  The 
trucks  dump  the  pumicite  Into  a  hopper 
which  Is  equipped  with  a  belt  feeder  charg- 
ing a  pair  of  corrugated  rolls  set  at  %-lnch 
opening.  This  rolling,  to  break  up  lumps,  is 
the  only  processing  the  pumicite  received. 
After  passing  the  rolls,  the  pumicite  is  car- 
ried on  a  24-inch  belt  to  a  300-cubic  yard  silo, 
thence  through  a  revolving  plate  feeder  to 
another  24-inch  belt  which  carries  it  to  a 
1,900-cubic  foot  bin  at  the  concrete  mixing 
plant.  The  pumicite,  as  batched,  carries 
from  5  to  18  percent  moisture.  Batching 
equipment  is  very  similar  to  that  for  hand- 
ling cement. 

In  general,  the  advantages  to  be  gained  by 
the  use  of  pumicite  far  outweigh  any  disad- 
vantages. The  strength  of  pumicite-concrctc 
is  lower  than  that  of  concrete  made  with 
Portland  cement,  especially  at  early  ages,  but 
this  strength  differential  decreases  with  time, 
and  may  eventually  dlsapjiear.  Results  at 
Friant  to  date  are  shown  in  a  table  at  the 
end  of  this  article. 

Low-heat  Portland  cement  for  concrete  is 
received  in  bulk,  being  shipped  in  boxcars 
from  plants  near  Merced,  San  Andreas,  and 
Redwood  City,  Calif.  Each  car  contains 
about  300  barrels.  Cement  is  unloaded  at 
Friant  by  means  of  two  Fuller-Kinyon  un- 
loaders,  and  is  stored  in  four  5,000-barrel 
steel  silos.  Each  unloader  can  handle  about 
32  cars  of  cement  in  one  8-hour  shift.  From 
the  silos,  the  cement  is  pumped  850  feet 
through  an  8-inch  pipe  line  to  a  bin  in  the 
mixing  plant. 


Samuel  F.  Crecelius  Retires 
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concrete 
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weight  cement. 
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850... 

7  days 

1,400 

2,900 

28  days 

4  600 

4,200 

OOday* 

Meetings  of  Interest 

THE  American  Society  of  Agricultural  Engi- 
neers, Pacific  coast  section,  held  Its  annual 
meeting  at  Phoenix  and  Tucson,  Ariz.,  Feb- 
ruary 7-8,  1941. 

The  twenty-second  annual  convention  of 
The  Associated  General  Contractors  of  Amer- 
ica was  held  in  Houston,  Tex.,  February  17-20. 
A  paper  prepared  by  Commissioner  Page  on 
lli<'  -uhjcct  Reclamation,  a  Stabilizer  was  read 
on  February  18  by  Walker  II.  Young,  As- 
sistant Chief  Engineer  of  the  Bureau  of  Rec- 
lamation, In-fore  the  heavy  construction  and 
railroad  contractors  division. 


SAMUEL  F.  CRECEUUS,  construction  en- 
gineer on  the  Colorado-Big  Thompson  project, 
Colorado,  who  has  been  in  falling  health  for 
some  months  past  was  retired  on  disability, 
his  last  date  of  active  service  having  been 
January  7. 

Mr.  Creoelius  was  graduated  In  1888  from 
the  Misssouri  State  University  from  which  he 
received  the  B.  S.  degree  In  1802.  His  pro- 
fessional life  was  varied  and  included  many 
important  assignments,  the  first  of  which  was 
with  the  Missouri  River  Commission  of  St. 
Louis,  Mo.,  1892-98 — triangulation,  hydro- 
graphical  and  topographical  survey  of  the 
Missouri  River  from  Great  Fulls,  Mont,  to  Its 
mouth ;  surveys  and  plans  for  four  reservoirs 
for  irrigation  in  Colorado  and  Wyoming. 
Chittenden's  report  on  this  work  resulted  In 
the  formation  of  the  Reclamation  Sen-ice. 

During  the  World  War  he  entered  the  mili- 
tary service  and  from  December  1917  to  Aug- 
ust 1918  he  was  lieutenant  colonel  of  the  One 
Hundred  and  First  Engineers  in  Soissons. 
Boucq,  and  Chateau  Thierry  sectors  In  charge 
of  field  fortifications  of  the  Twenty-sixth  Div- 
ision, United  States  Army.  Mr.  Crecellns 
later  held  several  assignments  with  the  War 
Delta rt men t  and  was  connected  with  the  In- 
ternational Boundary  Commission  from  April 
1931  to  the  early  part  of  193<i.  On  February 
14  of  that  year  he  was  appointed  construction 
engineer  in  the  field  service  of  the  Bureau  of 
H/ claanation  In  charge  of  construction  of 
Cahallo  Dam  near  Hatch,  N.  Mex.  On  July  7. 
1!W8.  he  was  transferred  to  the  Colorado-Big 
Thompson  project  where  be  has  since  served 
continuously  as  construction  engineer  on  the 
Green  Mountain  Dam. 

Mr.  Creeellus  was  highly  recommended  be- 
fore entering  the  service  of  the  Bureau  of 
Reclamation  and  he  has  at  all  HUM'S  tilled  bis 
assignments  with  the  I'ureau  with  credit  to 
himself  and  to  his  superiors  In  office. 
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Upper  Snake  River  Storage  Project  Completed 


OCTOBER  15,  1940,  was  a  red-letter  day  on 
calendars  of  the  project  office  of  the  Bureau 
of  Reclamation  at  Ashton,  Idaho,  as  that 
date  marked  the  completion  of  all  construc- 
tion, either  by  contract  or  by  Government 
forces,  on  the  Upper  Snake  River  storage 
project. 

On  July  15,  1935,  the  Fremont-Madison 
irrigation  district  (composed  of  41  canal 
companies)  and  the  United  States  executed 
a  contract  (Ilr-814)  to  provide  supplemental 
water  to  farms  east  of  Ashton,  Idaho,  and 
near  St.  Anthony,  Sugar  City,  and  Rexburg, 
Idaho.  Construction  charges  not  to  exceed 
$3,000,000  for  this  work  are  to  be  repaid  by 
the  district  in  40  annual  payments  to  the 
United  States.  All  major  construction  work 
was  performed  by  contractors  under  the  su- 
pervision of  the  Bureau  of  Reclamation. 
Principal  features  of  the  project  include  the 
Island  Park  Dam  and  reservoir  on  Henry's 
Fork  of  Snake  River,  Idaho;  the  Cross  Cut 
Canal  and  diversion  dam,  near  Chester, 
Idaho ;  and  the  Grassy  Lake  Dam  and  reser- 
voir and  Cascade  diversion  dam  and  canal, 
in  Wyoming. 

The  Cross  Cut  Canal  and  diversion  dam, 
constructed  by  Otis  Williams  &  Co.  and  Brent 
Sturgill,  were  completed  January  3,  1938,  and 
December  1,  1937,  respectively.  The  diver- 
sion dam  is  a  concrete  structure,  355  feet 
long  and  17  feet  high,  which  diverts  the  water 
from  Henry's  Fork  of  Snake  River  into  the 
Cross  Cut  Canal.  The  water  is  carried  for 
a  distance  of  6.62  miles,  where  it  empties  into 
the  Teton  River.  The  total  cost  of  this  fea- 
ture was  $316,378.05. 

The  Island  Park  Dam  is  an  earth  and 
rock  structure,  91  feet  high  and  1,580  feet 
long,  with  an  earth  fill  dike,  10  feet  high 
and  7,900  feet  long  extending  from  the  east 
end  of  the  dam  along  the  rim  of  the  reservoir. 
When  filled  to  spillway  weir  crest  level  (ele- 
vation 6,302)  the  Island  Park  reservoir  im- 
pounds 127,265  feet  of  storage  water.  Con- 
struction of  the  Island  Park  Dam  was 
completed  by  the  Max  J.  Kuney  Co.  of 
Spokane,  Noveml)er  9,  1938.  The  cost  of  the 
Island  Park  unit,  including  clearing  of  the 
reservoir  site,  construction  of  the  relocated 
road,  Government  camp,  and  the  furnishing 
of  concrete  aggregates,  and  acquisition  of 
right-of-way  and  other  miscellaneous  items 
was  $1,660,711.65. 

The  third  major  feature  of  the  project  to 
be  completed  was  the  Grassy  Lake  Dam,  con- 
tract work  for  which  was  completed  October 
14,  1939,  by  the  S.  J.  Groves  &  Sons  Co.  of 
Minneapolis.  This  dam  is  also  an  earth  and 
rock  structure,  118  feet  high  and  1,170  feet 


long.  The  reservoir,  at  spillway  weir  crest 
elevation  7,210  impounds  15,182  acre-feet  of 
water.  As  Grassy  Creek  was  too  small  to 
furnish  enough  water  to  completely  fill  the 
reservoir,  the  water  from  the  Lake  of  the 


Woods  and  from  Cascade  Creek  was  diverted 
into  the  reservoir  by  construction  of  the  Cas- 
cade Creek  diversion  dam  and  canal. 

A   detailed   history   of   the   contract   work 
performed  at  Grassy  Lake  appears  in  THE 


Upper:  View  from  hillside  near  Government  camp.  Downstream  rock  face  and  roadway 
across  top  of  dam,  borrow  pit  at  right,  spillway  bridge  railing  in  right  foreground 


Lower:  Looking  across  top  of  dam  away  from  Government  camp. 

foreground 


Spillway  bridge  in 


1  References  to  articles  relating  to  the  several  fea- 
tures constructed  on  the  Snake  River  storage  project 
are  given  at  the  close  of  this  statement. 
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Grassy  Lake  Dam  showing  valve  house,  rock  masonry 
.   wall,  and  road  leading  from  valve  house 


Bronze  identification  tablet  installed  on  rock  masonry 
parapet  wall 


RKCI.AMATION  ERA  as  noted  later  in  this  arti- 
cle. The  total  cost  of  the  Grassy  Lake  unit, 
including  Government  camp,  relocated  road, 
clearing  of  reservoir  site,  Cascade  diversion, 
Grassy  Lake  Dam,  furnishing  of  concrete 
aggregates,  and  work  performed  by  govern- 
ment forces,  was  $789,874.53. 

Order  for  change  No.  3,  issued  in  connec- 
tion with,  contract  I2r-6560  for  construction 
of  Grassy  Lake  Dam,  eliminated  from  the 
contract  the  construction  of  the  parapet  and 
curb  walls.  It  was  finally  decided  to  do  this 
work  by  Government  force  account,  and  to 
construct  a  masonry  parapet  wall  and  a  log 
guard  rail. 

The  construction  of  a  masonry  parapet 
wall.  l,l~r>  feet  long,  and  a  log  guard  rail 
1  .•_'.".(>  feet  long  was  accomplished  by  Govern- 
ment forces  during  the  season  of  1940.  The 
wall  foundation,  also  of  masonry,  was  placed 
in  a  trench  which  was  excavated  approxi- 
mately IVi  feet  deep  and  about  2%  feet  wide 
in  l  lie  upstream  rock  riprap.  Particular  at- 
tention was  given  to  binding  the  wall  founda- 
tion well  into  the  existing  rock  riprap  with 
mortar.  Upon  this  foundation  was  placed 
a  wall  of  coursed  rubble  masonry.  The 
downstream  side  of  the  wall  adjacent  to  the 
ruad  was  faced  and  pointed,  and  the  coping 
nr  top  rock  was  faced  on  the  top  and  both 
sides.  Existing  excess  rock  on  the  dam  crest 
was  piled  neatly  against  the  upstream  face 
of  the  wall  to  an  elevation  within  about 
•I  inches  from  the  top  of  the  rock  wall,  giv- 
ing the  entire  wall  and  riprap  a  finished 
appea  ranee. 

Masons  began  quarrying  rock  July  '2,  1940, 
and  the  wall  was  completed  the  following 
September  7.  Four  hundred  sacks  (,f  cement 
ami  ."HI  tons  of  sand  were  used  in  this  wall. 

Trees  were  selected,  felled,  sized,  and  peeled 
for  the  construction  of  the  log  guardrail.  The 
posts  were  made  3  feet  long  and  notched  to 
fit  snugly  into  the  rail.  Prior  to  erection, 
ilic  [Mists  were  dipped  Into  hot  creosote.  The 
mils  were  14  feet  long,  and  notched  to  fit  tin- 


posts.  Log  rails  were  given  Vcoat  of  linseed 
oil  and  varnish.  The  construction  features  of 
the  masonry  wall  and  log  guardrail  are  shown 
in  the  accompanying  illustrations. 

Considerable  work  was  required  along  the 
concrete  chute  section  of  the  spillway.  It  was 
apparent  that  the  vertical  side  walls  were 
being  pushed  in  slightly,  due  to  some  force 
which  was  attributed  somewhat  to  frost  action. 
A  trench  was  excavated  to  the  bottom  of  the 
concrete  floor  along  each  side  of  the  walls. 
The  6-inch  vitrified  tile  drain  pipe  was  re- 
moved from  its  original  position  at  floor  level 
and  relaid  to  insure  that  the  joints  and  pipe 
in  general  were  not  plugged  in  any  respect. 
The  trench  was  then  filled  with  free  draining 
gravel,  placing  the  coarser  gravel  in  the  bot- 
tom of  the  trench  next  to  the  pipe,  and  the 
finer  gravels  on  the  top.  The  gravel  was 
placed  in  the  trench  to  an  elevation  about  6 
inches  below  the  top  of  the  concrete  walls. 
This  6-inch  space  then  was  backfilled  with 
impervious  earth,  endeavoring  to  keep  as  much 
free  water  as  possible  from  getting  into  the 
gravel  backfill  areas.  The  impervious  earth 
was  raised  well  above  and  sloped  toward  the 
spillway  structure  sidewalls,  to  force  as  much 
water  as  possible  into  the  spillway  chute 
rather  than  to  allow  it  to  go  through  the 
gravel  backfill.  Water  that  percolates  through 
the  gravel  backfill  will  be  carried  through  the 
6-inch  drain  pipe  to  the  lower  end  of  the  spill- 
way, where  it  will  then  be  discharged  into  the 
stilling  pool. 

The  several  construction  features  of  the 
Upper  Snake  River  storage  project  consid- 
ered herein  are  described  In  greater  detail  In 
THE  KM  i  \MMICIN  ERA  as  follows: 

Cross  Cut  Diversion  Dam,  by  John  R. 
Sutherland,  July  1938,  page  130. 

Island  Park  Dam,  by  II  F.  Bahmeler,  May 
1939,  page  104. 

Cascade  Creek  Diversion— Log  Crib  Diver- 
sion Dam,  by  H.  A.  Parker,  June  1938,  page  104. 

Grassy  Lake  Dam.  by  I.  Donald  Jermau, 
December  193!t,  page  340. 


Concrete  Manual  in  Third 
Edition 

DEMAND  for  the  Concrete  Manual  of  the 
Bureau  of  Heclaniation  has  necessitated  prep- 
aration of  a  third  edition,  an  extensive  re- 
vision and  rearrangement  of  its  predecessor, 
and  simplifying  and  clarifying  the  test  and 
procedures  for  controlling  the  quality  of 
concrete. 

Chapter  I  of  the  new  edition  contains  new 
material  on  durability,  wutertightness,  vol- 
ume change  and  strength  of  concrete,  and  on 
its  elastic,  plastic,  and  thermal  properties. 
Sections  relating  to  cements  and  aggregates 
have  been  brought  up  to  date. 

Chapter  II  embraces  field  and  laboratory 
investigations  of  materials  available  for  use 
in  projected  construction.  Exploration  of 
aggregate  deposits  is  more  fully  treated. 

Chapter  III  assembles  the  complete  text  in 
regard  to  selection  and  adjustment  of  con- 
crete mixes. 

Chapter  IV  deals  with  the  duties  of  the  In- 
spector and  describes  and  illustrates  various 
reports  related  to  field  control  of  concrete  and 
concrete  materials. 

In  chapter  V  there  Is  new  material  on 
methods  and  equipment  for  handling  aggre- 
gates and  for  batching  and  mixing  concrete. 

Chapter  VI  contains  more  recent  and  ex- 
tensive information  relative  to  placing  and 
handling  of  concrete,  canal  lining  operations, 
membrane  curing,  etc. 

Chapter  VII  presents  information  on  special 
types  of  concrete,  such  as  gunite,  porous  con- 
crete, light-weight  concrete,  nailing  concrete, 
n  nd  floor  topping. 

Address  requests  for  copies  to  Commis- 
sioner, Bureau  of  Reclamation,  Washington, 
D.  C.,  or  Chief  Engineer,  Bureau  of  Reclama- 
tion, Denver,  Colo.  Enclose  payment  of  $1 
per  copy  by  check  or  money  order  payable  to 
the  Treasurer  of  the  United  States.  Add  I'l 
rents  for  foreign  shipment 
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Boulder  City  Is  a  Growing  Community 


By  RUPERT  B.  SPEARMAN,  Assistant  Engineer 


BOULDER  CITY  is  today  in  its  second 
growing-up  period.  The  first  came  during 
its  construction  to  house  the  employees  of  the 
Government  and  the  contractors  engaged  in 
building  Boulder  Dam,  the  second,  following 
the  completion  of  the  dam  and  the  removal  of 
most  of  the  contractors'  temporary  buildings, 
is  now  going  on. 

The  Six  Companies,  Inc.,  constructed  more 
than  000  houses,  9  large  dormitories,  a  mess 
hall,  recreation  hall,  department  store,  hos- 
pital, and  other  buildings  in  Boulder  City. 
Upon  completion  of  their  work  129  three-room 
and  35  two-room  cottages  were  sold  to  local 
residents;  3  of  the  big  dormitories  were  pur- 
chased by  the  War  Department  for  use  as  a 
CCC  camp;  the  directors'  lodge,  12  officials' 
residences,  office  building,  and  office  dormitory 
were  purchased  by  the  Bureau  of  Power  and 
Light  of  Los  Angeles  for  use  by  their  operat- 
ing forces ;  the  hospital  was  purchased  by  the 
National  Park  Service  for  administrative  of- 
fices and  museum,  and  their  garage  was 
sold  to  the  Bureau  of  Mines  to  be  remodeled 
into  a  metallurgical  laboratory.  Their  re- 
maining buildings  were  torn  down  or  other- 
wise removed  from  the  city.  The  apart- 
ment buildings  belonging  to  the  Babcock  & 
Wilcox  Co.  were  sold  to  private  individuals 
and  their  residences  to  the  Bureau  of  Power 


and  Light  of  Los  Angeles. 

Since  the  completion  of  Boulder  Dam  nearly 
$1,000,000  has  been  spent  in  the  construction 
of  new  homes,  offices,  new  stores  and  additions 
to  others,  and  an  airport  and  airport  facil- 
ities. Present  Indications  are  that  there  will 
be  much  additional  construction  within  the 
next  few  years. 

Operation  and  maintenance  of  the  gener- 
ating units  in  the  Boulder  power  plant  is 
done  by  the  Bureau  of  Power  and  Light  of  Los 
Angeles  and  the  Southern  California  Edison 
Co.  Since  1930  the  Bureau  of  Power  and 
Light  has  spent  about  $500,000  for  improve- 
ments in  Boulder  City.  This  amount  was  used 
as  follows :  Office,  warehouse,  and  garage 
building,  $82,000;  27  new  residences,  $221,849; 
5  duplex  units  (now  under  construction), 
$80,000;  14  garages,  $8,120;  and  improve- 
ments to  residences  purchased  from  con- 
tractors, home  furnishings,  air  conditioning 
equipment,  landscaping,  and  other  better- 
ments, approximately  $100,000.  In  addition 
to  these  expenditures,  the  Bureau  of  Power 
and  Light  is  planning  construction  of  5  addi- 
tional duplex  units  in  the  near  future.  The 
Southern  California  Edison  Co.  has  con- 
structed 15  homes  and  garages  at  a  total 
cost  of  about  $115,000  to  house  their  operation 
and  maintenance  forces. 


Uptown  hardware  store  and  apartment  and  the  Boulder  Theater 


Second  Period  of  Growth 

During  the  2-year  period  following  the 
completion  of  Boulder  Dam,  the  future  resi- 
dential requirements  in  Boulder  City  were 
too  uncertain  to  foster  construction  of  homes 
by  private  individuals.  Since  1937  Boulder 
City's  future  possibilities  have  become  more 
apparent  and  the  rate  of  construction  of  pri- 
vate homes  has  steadily  increased.  Single 
residences  and  duplex  units  have  been  con- 
structed by  private  individuals  ranging  in 
cost  from  $1,000  to  $23,500.  A  first-class 
building,  housing  one  hardware  store  and 
nine  modern  apartments,  was  constructed  at 
a  cost  of  $42,000.  Boulder  City's  only  de- 
partment store  was  remodeled  and  consider- 
ably enlarged  during  1939  and  other  bushir.-s 
buildings  have  been  remodeled  to  suit  the 
changing  needs  of  the  community.  The  Com- 
munity Church  has  added'  to  its  present 
building  a  structure,  valued  at  approximately 
$12,000,  which  houses  four  additional  Sun- 
day school  rooms,  a  pastor's  study,  and  a 
six-room  manse.  The  granting  of  53-year 
leases  for  the  construction  of  homes  in  Boul- 
der City  has  recently  been  approved,  which 
makes  it  possible  to  obtain  Federal  Housing 
Administration  insured  loans,  and  it  is  ex- 
pected this  will  have  a  considerable  effect 
on  the  rate  of  construction. 

Development  by  Government  agencies  has 
been  considerable  in  Boulder  City.  The  Bu- 
reau of  Reclamation  constructed  a  trailer 
camp  in  one  of  the  blocks  vacated  by  the 
Six  Companies,  and  rest  rooms,  showers,  and 
electrical  convenience  outlets  were  provided 
in  the  camp.  Nearing  completion  is  a  high 
school  building  which,  complete  with  equip- 
ment, will  cost  about  $90,000.  This  building 
includes  a  gymnasium,  stage,  dressing  rooms, 
rest  rooms,  showers,  and  five  classrooms. 
This  addition  to  the  school  system  will  pro- 
vide a  complete  high  school  for  Boulder  City, 
beginning  in  September  1941.  The  eleventh 
grade  is  being  taught  in  the  local  schools  for 
the  first  time  this  year. 

Boulder  City  Airport 

The  National  Park  Service  purchased  the 
Six  Companies'  hospital  and  remodeled  it  to 
fit  the  needs  for  administrative  offices  and 
a  museum.  The  Boulder  City  Airport,  one 
of  the  city's  finest  improvements,  is  being 
constructed  by  the  National  Park  Service. 
The  field  will  consist  of  three  runways  lead- 
ing out  from  a  central  circle  to  the  east, 
south,  and  southwest  with  a  fourth  runway 
extending  in  a  northwest-southeasterly  direc- 
tion and  intersecting  the  south  and  southwest 
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Upper:   Residences   constructed    by   the 

Southern  California  Edison  Co. 
Center:  Administration  Building,  Bureau 

of  Reclamation 
Lower:  Boulder  City  Airport 


runways  at  their  outer  end.  The  runway  to 
the  east  will  be  3,500  feet  long,  and  other 
three  will  have  a  total  length  of  6,000  feet, 

|  and  all  runwn.vs  will  be  500  feet  wide.  Wid- 
ening and  lengthening  of  the  runways  Is  now 
In  progress.  Materials  for  lighting  the  field 

;    are  on  hand  and  will  be  installed  upon  com- 
pletion of  the  widening  of  the  runways. 
The  field  is  operated  by  the  Grand  Can- 

:  yon  Airlines  which  has  leased  the  field  to 
Transcontinental  Western  Air,  Inc.  Air  mail 
and  passenger  service  was  inaugurated  in 
and  out  of  Boulder  City  on  April  3,  1939. 
Boulder  City  is  the  division  point  for  the 
Los  Angeles-New  York  line  and  the  San 
Francisco-Phoenix  line,  and  four  TWA  planes 
land  each  day.  The  airport  facilities  include 
an  attractive  passenger  depot,  hangar,  and 
service  station  constructed  at  a  total  cost  of 
about  $48,000. 

The  Navy  Department  has  just  completed 
a  land  plane  haugur  and  gasoline  fueling 
facilities  adjacent  to  the  airport  at  a  cost 
of  $63,000.  These  facilities  will  be  used  by 
the  XMV.V  planes  on  training  flights  from 
i lie  Pacific  coast  fields  and  on  cross-country 
flights. 

Boulder  Dam  Facilities 
To  Aid  Defense  Plans 

The  Bureau  of  Mines,  early  in  1936,  pur- 
chased the  Six  Companies'  garage  building 
to  house  a  plant  for  developing  methods  for 
tin-  electrometallurgical  application  of  Boulder 
Dam  power  and  the  utilization  of  raw  ma- 
terials from  the  Boulder  Dam  area.  New 
methods  of  handling  the  reduction  of  man- 
ganese ore  and  others  have  been  worked 
"in  iu  their  laboratories.  With  the  present 
defense  need  for  manganese,  it  is  desirable 
to  place  these  new  methods  on  a  commercial 
l-iisis,  and  to  do  this  the  Bureau  of  Mines  is 
r.. n M  met  ing  in  Boulder  City  a  pilot  manga- 
j  nese  plant  at  an  approximate  cost  of  $1,- 
000,000.  The  new  plant  will  include  an  office 
and  laboratory  building  .listing  in  excess  of 
•60,000,  and  other  buildings  to  house  a  pilot 
••»•  dressing  mill,  smelting  equipment,  hydro- 
ineiiillurglonl  pilot  plant,  and  electrolytic 
manganese  plant  and  suielter  for  oxide  and 
carbonate  ores.  The  new  plant  will  employ, 
when  in  full  operation,  approximately  75 
leehuj, -inns,  skilled  and  unskilled  men. 

The  population  of  Boulder  City,  according 
t<>  the  1WO  Census,  was  about  2,500.  No 
actual  predictions  for  the  next  10  years  can 
!»•  made,  but  a  considerable  increase  is  ex- 
IK  '  nil.  The  greatest  benefit  to  the  community 
will  eome  through  the  replacement  of  tempo- 
rary residences  with  permanent  homes. 
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The  Story  of  Reclamation  in  the  Museum  of 
Science  and  Industry,  Chicago 

By  L.  C.  FOPEANO,  Associate  Curator,  Department  of  Engineering,  Construction  Museum  of  Science  and  Industry 


THE  museum  has  found  that  the  average 
Chicago  visitor  has  a  keen  interest  in  con- 
servation and  the  great  frontiers  being 
opened  up  by  the  reclamation  program.  This 
observation  is  based  on  the  fact  that  hun- 
dreds ot  groups  from  schools  and  civic  or- 
ganizations have  requested  special  lectures  on 
the  museum  exhibits  in  that  field.  Political 
controversy,  national  defense,  and  the  per- 
ennial appeal  to  the  city  dweller  of  the  dis- 
tant open  spaces  have  all  stimulated  that 
interest. 

Boulder  Dam  is  probably  the  best  known 
of  the  reclamation  projects  and  the  museum 
was  fortunate  in  obtaining  from  the  Bureau 
of  Reclamation  of  the  Department  of  the 
Interior  a  superb  operating  model  of  this 
dam.  By  pressing  a  button,  the  visitor  can 
empty  the  reservoir  (Lake  Mead)  until  the 
portals  of  the  diversion  tunnels  can  be  seen ; 
then,  as  it  refills,  the  water  flows  through  the 
intake  towers  and  powerhouse,  the  flood 
gates  raise  to  increase  storage  capacity  and 


finally  lower  as  a  flood  condition  develops. 
Special  lighting  effects  add  interest  to  the 
cycle  of  operations.  Diagrams  and  phan- 
tom views  of  the  tunnels,  penstocks,  and 
powerhouse  supplement  the  model  and  ex- 
plain clearly  the  workings  of  the  dam. 

The  beauty  and  the  mechanical  operations 
of  the  finished  dam  are  only  part  of  the 
story ;  the  selection  of  the  site  and  the  early 
reconnaissance  work  is  a  chapter  for  the 
surveyor  and  the  geologist;  the  plant  for 
supplying  the  enormous  quantities  of  sand 
and  stone  is  a  chapter  on  materials  hand- 
ling; and  the  ingenious  methods  of  reinforc- 
ing, pouring,  and  .cooling  the  concrete,  is  still 
another  thrilling  chapter.  But  folks  are  in- 
terested not  so  much  in  cold  engineering  facts 
and  methods  as  in  the  broader  social  conse- 
quences of  a  great  engineering  achievement. 
The  fact  that  Boulder  Dam  is  726  feet  high, 
that  4,200,000  yards  of  concrete  went  into  it, 
and  that  it  cost  so  many  millions  of  dollars 
is  soon  forgotten,  but  the  story  of  the 


Model  of  Boulder  Dam  in  Reclamation  exhibits 


thousands  of  homes  and  farms  it  has  created 
from  barren  wilderness,  the  story  of  the 
transformation  of  destructive  into  produc- 
tive energy  stirs  the  imagination  more  than 
momentarily.  And  so,  with  enlarged  photo- 
graphs, diagrams,  and  text  we  have  given 
a  full  picture  of  one  great  project  typical  of 
dozens  more  throughout  the  country  built  by 
the  Bureau  of  Reclamation. 

It  is  impossible  to  cover  more  than  a  few 
phases  of  reclamation  work  in  the  space 
available  as  the  scope  of  the  Museum  is  so 
broad  that  even  the  14  acres  of  exhibit  space 
in  the  building  do  not  permit  a  large  area 
for  any  one  subject.  A  collection  of  enlarged 
photographs  of  dams  and  irrigation  projects 
is  mounted  on  the  walls  to  illustrate  types 
of  structures  and  construction  methods.  One 
corner  is  devoted  to  a  static  model  and 
photographs  of  Grand  Coulee  Dam  on  the 
Columbia  River  in  Washington.  We  depend 
a  great  deal  on  our  technically  trained  lec- 
turers to  fill  in  the  gaps  not  covered  by  ex- 
hibit material,  but  of  course  the  basic  story 
must  be  shown  for  the  strays  who  do  not 
follow  the  lecture  tour. 

Models  from  Other  Agenoteg 

Flood  and  navigation  control  of  the  Mis- 
sissippi River  is  explained  by  a  model  show- 
ing typical  methods  used  to  preserve  a  navi- 
gable channel  and  to  prevent  erosion  and  over- 
flowing of  the  banks.  A  model  of  a  snag 
boat  is  an  interesting  "prop"  for  the  lecture 
on  this  work.  In  the  adjacent  section  of 
water  transportation  the  subject  of  canals, 
dams,  and  looks  is  developed  farther.  In  the 
other  direction  the  visitor  passes  into  a  sec- 
tion on  foundations.  A  series  of  scale  models 
shows  the  history  of  the  pile  driver  from  the 
hand  maul  to  the  efficient  modern  steam 
hammer.  The  visitor  can  actually  drive  3- 
foot  wooden  piles  into  a  sand  box  with  a  %- 
scale  model  of  a  modern  hammer.  Nearby 
a  crowd  leans  over  the  rail  of  the  "Sidewalk 
Superintendents'  Club"  to  watch  the  opera- 
tion of  a  half-size  electric  shovel  inside  a 
cofferdam  in  a  special  pit  built  of  various 
types  of  sheet  steel  piling. 

Exhibits  of  roads  and  bridges,  tunnels,  sub- 
ways, and  sewers  carry  on  the  story  of  en- 
gineering construction  whicih  is  one  of  the 
nine  departments  of  the  museum. 

An  operating  foundry,  a  complete  modern 
printing  plant,  and  a  full-size  operating  coal 
mine  are  outstanding  among  the  hundreds  of 
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Upper:  The  Table  of  Elements — the  cen- 
terpiece of  the  museum 
Lower:  The  Museum  of  Science  and 
Industry 

titbit  techniques  being  tried  in  this  great 

periment  in  mass  education  conceived  by 
the  late  Julius  Rosenwald  of  Chicago. 

To  most  people  the  word  museum  means  a 
repository  for  relics.  The  Museum  of  Science 
and  Industry  uses  a  few  objects  of  historical 
Interest  in  tracing  the  development  of  an  in- 
dustry, but  the  essence  of  its  theme  is  dy- 
nniuic  exhibits  Illustrating  the  basic  laws  of 
[  pure  science  and  how  they  are  applied  to 
industry.  As  such,  our  museum  will  never 
be  completed  but  will  change  continuously  to 
reflect  the  advances  of  Industry. 

The  building  is  enormous.     Even  with  the 
I  recent  opening  of  the  great  central  section 
a  large  percentage  of  the  14  acres  of  floor 
space  is  still  In  preparation. 

Most  museums  receive  their  exhibits  from 
mitny  unrelated  sources,  attractive  and  in- 
structive pieces  in  themselves,  but  seldom 
styled  in  the  same  manner — if  models,  seldom 
reproduced  to  the  same  scale,  or  seldom  form- 
ing connected  links  in  a  chain  of  develop- 
ment. It  is  hoped  through  the  cooperation 
of  Industry  that  various  phases  of  scientific 
research  can  be  traced  through  in  logical 
sequence,  telling  the  complete  story  in  an 
easily  a.ssimilable  and  attractive  form.  This 
type  of  display  is  seldom  possible  through  a 
museum's  own  resources,  but  requires  the 
large  scientific  staff  and  shop  facilities,  as 
well  as  the  finances,  of  a  great  corporation 
that  Is  willing  to  portray  completely  one/  of 
the  thousandfold  phases  of  scientific  develop- 
f  ment.  The  staff  would  simply  undertake  the 
responsibility  of  keeping  the  exhibit  up  to 
date,  which,  like  the  pages  of  a  loose-leaf  en- 
cyclopedia, would  continually  change  to  show 
latest  developments.  In  this  way  the  com- 
plete story  is  told. 

The  essence  of  a  good  exhibit  is  that  it  tell 

t  a  story.     Its  cost   and   complication   are   no 

criteria,  even  though  it  is  a  moving  exhibit, 

mid    attention-attracting    is    subordinate    to 

its  prime  purpose  of  telling  a  story. 

America  has  grown  because  of  its  natural 
resources,  its  scientific  developments,  and  its 
industrial  genius.  These  have  produced  our 
Aini-rican  way  of  life,  giving  us  the  highest 
siiindiird  of  living  of  any  nation  in  the  world. 
H  I.MS  been  said  frequently  that  the  Ameri- 
can man  on  relief  enjoys  more  of  the  creature 
'•nmforts  of  life  than  the  rich  man  in  other 
'•"uiitrles. 

In  these  days  of  world  change,  when  old 
M.'iiiilnrds  are  being  questioned  and  untried 
Ideologies  projected,  it  becomes  Increasingly 
Important  that  the  fundamentals  of  our 
Ainrrinin  democracy  be  portrayed. 

The  museum  hns  hut  one  thing  to  sell— the 
Irnlli  and  the  eternal  verities.     Without   pn 
liilrjil  bias  or  a  profit  motive,  it  can  demon- 
tr.-it--  t.i  iis  millions  of  visitors  those  funda- 
mentals which  have  made  America  what  it  Is. 
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Winter  in  the  Sierra  Nevadas 

By  F.  M.  SPENCER,  Acting  Construction  Engineer,  Truckee  River  Storage  Project,  Nevada 


THE  following  description  of  the  Sierra  Ne- 
vada Mountains  has  been  published  and,  in 
certain  respects,  is  believed  to  be  of  particu- 
lar interest :  "A  mountain  range  in  Califor- 
nia, extending  north  and  south  along  the 
eastern  boundary  of  the  State  from  Tehach- 
apl  Pass,  on  the  south,  to  the  southern  part 
of  Oregon.  By  some  geographers  the  Sierra 
Nevadas  are  considered  to  belong  to  the  same 
range  as  the  Cascade  Mountains  which  ex- 
tend northward  through  Oregon  and  Wash- 
ington. The  Sierra  Nevadas  are  an  almost 
unbroken  range,  with  an  average  width  of 
70  miles  and  they  contain  numerous  lofty 
peaks,  varying  in  altitudes  of  from  10,000 
to  nearly  15,000  feet.  They  also  contiiin 
many  deep,  narrow,  valleys  with  nearly  ver- 
tical walls,  in  some  instances  thousands  of 
feet  in  height." 

The  last  part  of  that  description  may  be 
somewhat  misleading  to  the  imaginations  (if 
those  who  have  not  visited  these  mountains, 
as  there  might  be  pictured  deeper  and  steeper 
canyons  than  actually  exist,  but  it  is  impor- 
tant to  realize  that  the  Sierra  Nevadas  are 
very  rugged  and  reach  great  heights  above 
sea  level. 

Truckee  Storage  Project  and  Boca  Dam 

Their  location  and  topographical  features 
are  the  fundamental  reasons  for  the  existence 


of  the  Truckee  Storage  project  and  the  con- 
struction of  Boca  Dam.  This  project,  in- 
cluding some  30,000  acres  of  land,  lies  in  the 
Truckee  River  Valley  to  the  east  of  the  moun- 
tains, with  the  cities  of  Reno  and  Sparks, 
Nev.,  at  about  its  center,  these  cities  being 
only  3  miles  apart.  Other  lands,  both  imme- 
diately adjacent  to  those  of  the  project  and 
at  more  distant  locations,  are  affected  by 
the  same  natural  conditions  but,  for  sim- 
plicity, are  not  considered  herein  by  specific 
reference. 

Truckee  Storage  project  construction  did 
not  include  any  work  in  connection  with  the 
distribution  system  as  that  system,  having 
many  direct  inversions  from  the  Truckee 
River,  was  previously  constructed  by  private 
enterprises  and  had  been  in  use  for  many 
years  under  water  rights  dating  back  to  as 
early  as  1861.  To  make  a  supplemental  wa- 
ter supply  available,  the  Boca  Dam  was  con- 
structed on  the  Little  Truckee  River,  a  trib- 
utary  to  the  Truckee  River,  at  a  site  abcait 
one-half  mile  upstream  from  the  confluence  of 
the  tributary  with  the  main  stream.  The 
dam,  creating  a  reservoir  with  an  available 
capacity  of  40,900  acre-feet,  is  'J7  miles  from 
Reno,  Nev.,  and  about  23  miles  from  Lake 
Tahoe,  Calif.,  where  the  Truckee  River  orig- 
inates. 

For  the  ]>erfection  of  the  desired  supple- 
mental water  supply  it  was  contemplated  to 


Boca  Dam  in  the  summer  time 


operate  Boca  Dam  in  harmony  with  other 
operations  on  the  Truckee  River  stream  sys- 
tem, including  storage  and  releases  from  Lake 
Tahoe.  Thus  it  may  be  seen  that  the  entire 
stream  system  is  the  main  source  of  all  water 
available  to  lands  along  the  Truckee  River, 
and,  as  precipitation  at  the  lower  elevations 
is  decidedly  inadequate,  all  water  users  look 
with  great  interest  to  the  annual  snowfall 
in  the  mountains. 

Snowfall  and  Stream  Floics 

The  first  snow  usually  occurs,  at  the  higher 
elevations,  in  October  of  each  year  but  no 
great  accumulations  normally  develop  until 
well  toward  the  end  of  December  or  in  Janu- 
ary. Early  snows  are  very  desirable  because 
of  the  tendency  for  such  falls  to  settle  in  the 
deep  canyons,  to  form  ice  packs,  and  result 
in  an  assurance  of  a  late  spring  run-off. 
Also,  the  firmer  deposits  are  slower  to  melt 
and  aid  in  preventing  flood  flows  in  excess  of 
storage  and  diversion  facilities. 

Stream  flow  quantities  are,  in  many  ways, 
of  particular  concern  and  present  problems  of 
great  interest  which  in  the  past  have,  and 
always  will,  require  much  study  and  able  at- 
tention. Beginning  with  the  development  of 
the  annual  snow  cover  and  following  through 
the  whole  cycle  of  deposition,  retention,  melt- 
ing, run-off  control  and  conservation,  releases 
and  diversions,  and  water  use,  the  very  nature 
of  the  area  concerned,  particularly  the  moun- 
tainous part  which  forms  the  principal  por- 
tion of  the  Truckee  River  watershed,  increases 
the  intricacy  of  the  problems  to  be  solved. 

About  1,200  square  miles  of  very  rugged 
country  is  included  in  the  mountainous  part  of 
the  watershed,  with  elevations  above  sea  level 
ranging  from  5,000  to  about  11,000  feet.  Lake 
Tahoe,  within  this  area,  occupies  approxi- 
mately 187.5  square  miles  and  is  surrounded 
by  a  direct  drainage  area  of  519  square  miles. 
Its  water  surface  elevatiou  has  a  normal 
variation  between  6,223  and  6,229  but  on  occa- 
sions has  caused  considerable  disturbance  by 
getting  out  of  those  bounds.  The  normal 
highwater  elevation  of  Bocsi  Reservoir  is 
5,605  and,  as  a  further  illustration  of  compara- 
tive elevations,  it  may  be  mentioned  that  the 
summit  of  the  mountains,  about  16  miles  west 
of  Boca  Dam  where  the  highway  from  Reno 
to  San  Francisco  crosses,  has  an  elevation  of 
7,135  feet ;  and  Mount  Rose,  about  11  miles 
southeast  of  Boca,  reaches  10,800  feet. 

For  the  purpose  of  recording  snow  data,  sev- 
eral stations  have  become  established  and  well 
recognized.  Of  these,  the  summit  at  the  high- 
way. Soda  Springs  (about  3  miles  farther 
west),  and  Tahoe  City  at  Lake  Tahoe  are 
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probably  the  licst  known,  and  now  recordings 
•  t  I'.IM-M  Diim  lire  bringing  that  station  into 
relative  importance.  Tlie  water  users  of  the 
Truckee  Illver  Valley,  and  others,  have  de- 
veln|H'(l  a  thorough  understanding  of  the 
waning  of  data  obtained  at  those  stations  and, 
these  data  are  periodically  published  dur- 
the  winter  there  is  little  need  for  interpre- 

,tlon  as  all  concerned  take  considerable 
le  in  predicting  future  developments,  par- 
ilarly  the  following  season's  water  supply. 

In  this  connection  n  system  of  snow  sur- 
\i.\-  has  been  developed  to  a  high  degree 
of  ari-uraey.  Such  surveys  are  conducted  nn- 
nually  and  for  the  1939-40  season  were  re- 
lioricd  KI  have  been  accomplished  for  the 
(Vinrul  Sierra  Quadrangle,  including  the 
Truckee,  Tahoe,  Carson,  and  eastern  slope, 
by  the  cooperation  of  the  following  organiza- 
tions: The  Nevada  cooperative  snow  surveys, 
including  'he  State  of  Nevada,  through  the 
State  engineer's  office,  the  Truckee-Carson  Ir- 
rigation District,  the  Washoe  County  Water 
Conservation  District,  and  the  Sierra  Pacific 
Power  Co.;  the  California  Cooperative  Snow 
Siiiveys  beaded  by  the  Division  of  Water  re- 
sources of  the  Department  of  Public  Works 
and  including  the  Pacific  Gas  &  Electric  Co. 
and  the  Nevada  Irrigation  District  (a  Cali- 
fornia organization),  whose  employees  make 
the  surveys  of  several  of  the  courses  used 
in  i  he  forecasts ;  and  the  division  of  irrigation 
of  the  United  States  Soil  Conservation  Serv- 
!<•!•.  which  organization  Is  developing  and  co- 
ordinating the  snow  surveys  throughout  the 
Western  States.  All  of  these  organizations 
ruiiiributed  financially  to  the  work.  The 
I  nil,  (1  States  Weather  Bureau  and  the  Agri- 
cultural Experiment  Station  at  the  University 
of  Nevada  also  cooperated  In  various  ways. 

Through  the  cooperative  work  of  the  vari- 
ous organizations  seasonal  snow  survey  re- 
and  stream-flow  forecasts  are  issued 
whirli  are  of  great  value.  The  forecasts, 
which  are  published  in  final  form  on  the 
first  of  April  of  each  year  with  preliminary 
•lain  made  available  as  much  as  60  days 
lirinr  to  that  date,  are  becoming  more  aecu- 
fiate  and  dependable  with  each  year's  improve- 
in  equipment  and  methods  of  snow 
survey  recording  and  calculating.  Such  de- 
iK-ndahlHty  has  been  reached  that  future  sea- 
sonal forecasts  of  stream  flows  have  been 
considered  essential  in  making  water  studies 
iiml  proposed  plans  for  additional  develop- 
ment, for  the  success  of  flood  control,  power 
generation,  or  irrigation  projects.  For  the 
remarkable  development  of  the  snow  survey 
les  and  the  many  benefits  to  be  derived 
fri'ia  them,  a  great  deal  of  credit  should  be 
niT,.i-<l»«d  to  Dr.  J.  E.  Church,  of  the  agri- 
cultural experiment  station,  University  of 
Nevada. 

Winter  Conditions  at  Boca  Dam 

A  i  various  places  in  the  mountains  natural 
Conditions  cause  extremes  of  weather  varia 
•ons.  !{<•«,  Dnm  is  situated  at  one  of  these 


Beginning  of  winter  on  Mount  Rose,  elevation  10,800  feet 


places.  Due  to  the  direction,  size,  and  extent 
of  the  two  canyons,  one  confining  the 
Truckee  River  and  the  other  the  Little 
Truckee  River,  which  coverage  within  a 
short  distance  of  the  dam,  wind  action  is 
often  exceptionally  erratic  and  temperatures 
vary  to  a  great  extent.  The  heights  and 
positions  of  surrounding  peaks  and  ridges 
probably  contribute  to  the  cause  of  excep- 


tional local  weather.  During  the  summer  the 
Boca  locality  is  very  attractive  and  by  some 
is  considered  one  of  the  most  pleasant  and 
scenic,  but  when  winter  arrives  It  becomes 
relatively  inaccessible,  cold,  and  subject*  to 
heavy  snow  depths. 

For  this  reason  construction  work  was  not 
economically     possible     during     the     winter 
(Continued  on  page  79) 


First  snow  at  elevation  8,900  feet  attracts  a  few  ski  fans 


The  Reclamation  Era,  March  1941         {  77 


Landscaping  Agency  Valley  Dam  Area 


WHEN  the  United  States  purchased  the  right- 
of-way  for  Agency  Valley  Dam  on  the  North 
Fork  of  the  Malheur  River  at  Beulah,  Oreg., 
prior  to  1934,  there  was  included  in  the  pur- 
chase a  strip  of  bottom  land  extending  1,000 
feet  downstream  from  the  dam  site  on  both 
sides  of  the  river. 

This  area,  comprising  approximately  9  acres, 
in  the  main  consisted  of  a  gravel  bar  in  the 
river  bed  flanked  by  narrow  strips  of  soil. 
The  tillable  land  was  farmed  to  a  limited 
extent  prior  to  construction  of  the  dam,  and 
during  construction  was  used  as  a  site  for 
camp  buildings. 

Prior  to  the  construction  of  the  dam  a  care- 
taker's house,  an  office  building,  several  en- 
gineers' cottages,  and  other  smaller  structures 
were  built  by  the  Bureau  of  Reclamation  on 
a  minor  bench  of  the  bottom  land  adjacent  to 
the  hills  on  the  east  side  of  the  river.  It  was 
about  the  only  place  available  for  these 
buildings. 

It  was  necessary  also  to  provide  some  spot 
where  the  contractor  could  put  up  a  machine 
shop  as  close  to  the  construction  work  as  pos- 
sible. He  was  allowed  to  construct  his  shop, 
a  steel  yard,  materials  yards,  blacksmith  shop, 
and  other  equipment  immediately  below  the 
dam  site,  and  on  the  same  side  of  the  river 
as  the  Government  buildings. 

During  the  construction  of  the  dam  it 
seemed  best  to  cast  certain  materials  from 
the  excavation  for  the  foundation  on  to  the 


9  acres.  After  deposit  these  materials,  con- 
sisting of  dirt  and  broken  rock  not  suitable 
for  inclusion  in  the  body  of  the  dam,  were 
leveled  to  a  certain  extent. 

In  the  excavations  for  the  spillway  and 
tunnel  it  was  essential  also  to  provide  a  place 
for  the  excavated  rock.  Some  of  this  ma- 
terial was  placed  in  the  outside  rock  toe  of  the 
dam.  The  larger  part,  however,  could  not 
be  used  and  was  wasted  on  the  west  bank 
of  the  river  as  close  to  the  hills  as  space 
permitted. 

The  spillway  was  constructed  to  discharge 
into  the  natural  channel  of  the  river.  The 
stream  varied  in  width,  was  very  crooked,  and 
had  cuthanks  on  either  side  with  an  occur- 
rence nf  willows  and  other  brush  which  pre- 
sented an  unattractive  appearance. 

Upon  completion  of  the  dam  and  removal 
by  the  contractor  of  his  property,  CCC  en- 
rollees  of  camp  BR^5  were  employed  to 
eradicate  unavailable  construction  scars  and 
natural  disfigurements  by  landscaping  and 
blending  the  appearance  of  the  9  acres  with 
that  of  the  dam,  thus  producing  a  more  pleas- 
ing aspect  of  the  entire  area. 

The  enrollees  worked  from  a  spike  camp 
at  Beulah,  under  the  direction  of  the  Bureau 
of  Reclamation.  Two  estimates  and  authori- 
ties were  granted  for  the  work  as  follows: 
No.  2-212,  approved  by  the  Acting  Chief  En- 
gineer October  8,  1936,  and  No.  30-102,  ap- 
proved for  the  Commissioner,  CCC,  May  4, 


Grounds  below  dam  graded,  irrigation  ditch  and  road  constructed  by  CCC 


1938.  Titles  of  both  estimates  were  "Level- 
ing &  Seeding  Grounds  Below  Agency  Valley 
Dam." 

Work  was  begun  in  June  1938.  The  stream 
channel  was  straightened,  deepened,  and 
made  true  in  curvature,  in  order  that  water 
discharged  from  the  reservoir  outlet  tunnel 
or  spillway  would  take  the  same  course  from 
year  to  year  without  eroding  the  banks. 
Existing  cutbanks  were  sloped  and  protected 
from  further  erosion  by  rock  riprap  6  to  9 
inches  thick,  and  by  gravel  where  there  was 
less  chance  of  erosion.  In  the  controlled 
channel  thus  obtained  a  gaging  station  with 
foot  bridge  was  established. 

Camp  Prepared  for  Workers 
Under  Bureau  Auspices 

Immediately  below  the  dam,  the  spoil  piles 
mentioned  above  were  leveled  to  smoothness. 
The  rocks  and  coarser  materials  were  placed 
beneath  the  new  ground  surface,  and  ma- 
terial with  the  greatest  percentage  of  earth 
was  worked  to  form  the  top  soil.  After  the 
whole  area  was  leveled  in  this  manner  it 
was  necessary  to  haul  more  dirt  here  and 
there  to  cover  places  still  bare  and  rocky. 
The  ground  then  was  harrowed,  corrugated, 
and  planted  to  alfalfa  at  the  rate  of  15  pounds 
of  seed  per  acre.  A  good  stand  of  alfalfa 
was  obtained.  Water  was  delivered  through 
a  6-inch  pipe  connected  with  both  penstocks 
in  the  needle  house  thence  discharging  into 
a  small  irrigation  ditch  constructed  along 
the  east  side  of  the  boundary  of  the  area. 
A  road  between  the  dam  and  the  caretaker's 
house  runs  immediately  above  this  ditch  am 
below  the  toe  of  the  dam  embankment. 

The  machine  shop  used  during  construe 
tion  of  the  dam  was  moved  near  the  slope 
of  the  east  hill  and  converted  into  a  barn 
for  the  caretaker. 

Three  concrete  camper's  stoves  were  con 
structed  at  the  edge  of  the  lawn  which  sur 
rounded  the  engineers'  cottages  during  con 
struction.  Some  of  these  buildings  have 
been  removed  and  eventualy  all  of  them  wil 
be  disposed  of.  Above  the  dam  two  addi 
tional  camp  stoves  were  constructed  of  con 
crete  at  a  point  of  land  extending  into  th< 
reservoir  lake.  The  point  was  leveled  am 
smoothed  so  that  fishermen  in  the  vicinitj 
can  camp  there.  During  the  past  two  years 
this  point  has  been  a  natural  place  for  sports 
men  to  anchor  their  boats  and  use  as  a  bast 
for  their  fishing  exploits.  Incidentally,  dur 
ing  1939  the  reservoir  was  planted  witl 
fingerling  trout  from  the  Federal  hatcherj 
at  Hagermau,  Idaho. 

From  the  county  highway  crossing  the  dam 
roads  were  constructed  to  the  needle  valvi 
house  at  the  outlet  tunnel,  and  to  the  camj 
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Landscaped  grounds  below  Agency  Valley  Dam.     Caretaker's  buildings  in  center, 
post  office  and  school  house  upper  right  center 


and  caretaker's  house  at  the  east  abutment 
of  the  dam.  The  roads  were  carefully  grav- 
eled and  have  helped  give  the  dam  its  fln- 
uiit-d  appearance. 

Young  trees  set  out  around  the  caretaker's 
cottage  when  it  was  constructed  have  now 
grown  to  large  size.  Some  fruit  trees  have 
been  planted  and  additional  trees  will  be  set 
out  this  year.  The  caretaker  will  be  in  a 
position  to  keep  a  cow  and  chickens  and  will 
be  able  to  produce  enough  from  this  small 
area  to  make  his  position  more  interesting. 
Since  the  hills  surrounding  the  Agency  Val- 
ley Heservoir  are  treeless  except  for  occa- 
sional small  juni|>crs.  the  presence  at  the  dam 
Of  trees,  green  fields,  and  lawn  adjacent  to 
a  lake  makes  the  reservoir  area  somewhat 
of  an  oasis  In  more  or  less  barren  surround- 
ings. 

Xiifch/  Minxiir/K 

An  effort  will  be  made  to  extend  the  lawn 
areas  of  the  campground,  making  the  grounds 
more  attractive  to  vacationers.  It  is  go 
planned  that  parties  with  children  may  camp 
below  the  dam,  and  adult  groups  above  it 
on  the  )M>int  previously  described.  It  is  be- 
lieved this  arrangement  will  help  prevent 
accidents  along  the  lake  shore. 

By  November  193!t,  the  work  was  practi- 
cally complete,  with  an  ex|M>nditure  of  600 
ere  enrollee  man  days.  NH)  man-days  by  Bu- 
reau of  Keclamalion  employees,  $1,969.49  of 
»vr  funds  and  $1.189.39  of  funds  other  than 
DOC  In  addition  to  enrollees  band  labor  an 
IM>  7  caterpillar  tractor  eqiiipix-d  with  bull- 


dozer, scraper,  and  scarifier  was  used  for  a 
total  of  676  hours  on  the  work.  The  sums 
spent  were  small  in  comparison  with  the  im- 
provements obtained  in  the  utility  and  ap- 
pearance of  the  Agency  Valley  Dam,  which 
may  be  classed  as  a  million-dollar  structure. 
The  above  operations  were  carried  out  un- 
der the  direction  of  C.  C.  Ketchum,  superin- 
tendent and  regional  director  of  the  Vale 
project,  who  planned  the  landscaping. 

Recreational  features 

During  the  season  of  1940  it  is  estimated 
that  :>10  persons  took  advantage  of  the  recre- 
ational facilities  offered  at  the  reservoir. 
The  homes  of  most  of  them  were  within  a 
radius  of  100  miles  of  the  dam,  but  a  few 
(less  than  5  percent)  came  from  more  dis- 
tant points  such  as  Sacramento,  Calif.,  and 
Portland.  Klamath  Falls,  and  Lakeview,  Oreg. 
The  great  majority  of  the  visitors  were  mem- 
bers of  fishing  parties,  but  others  were  there 
expressly  for  the  purpose  of  sightseeing. 
Twenty-nine  persons  camped  over  night  at 
the  dam  site,  one  party,  from  Portland,  stay- 
ing 3  da.\s. 

In  their  first  year  of  service  the  stoves 
proved  very  popular,  practically  every  party 
making  use  of  them  in  the  preparation  of  at 
least  one  meal.  Naturally,  the  lower  camp- 
ground, complete  with  stoves,  shade  I  rces, 
lawn,  tables,  anil  with  water  conveniently 
available  from  two  hydrants,  proved  the  more 
popular  of  the  two  camping  sites.  However. 
it  is  estimated  that  100  persons  prepared  their 
lunches  on  the  two  stoves  at  the  lake  shore 
campground. 


Winter  in  the 
Sierra  Nevadas 

(Continitrd  from  page  77) 

UK  MI  ilis  mid,  after  winters  of  heavy  snowfall, 
spring  run-off  conditions  tended  to  prolong 
the  period  of  uneconomical  activity.  During 
the  winter  of  1U3G-37  the  minimum  tempera- 
ture recorded  at  Boca  was  45°  below  zero; 
for  the  following  three  winters  the  minimum* 
were  —20°  ,-25°,  and  —12°,  resist-lively. 
Snow  depths  varied  considerably,  with  uii- 
drifted  snow  reaching  depths  of  from  5  to 
7  feet,  on  the  level  ground  adjacent  to  the 
Government  buildings,  in  February  of  1938. 

Recreational  ^Activities 

There  is  a  lighter  side  to  the  Sierra  Nevada 
winters  which  includes  the  numerous  winter 
sports  and  other  recreational  activities  made 
possible  by  the  topography  of  the  area  and 
the  usually  extensive  seasonal  snow  cover. 
Skiing  is  exceptionally  popular  and  attracts 
great  numbers  of  people  from  both  the  Cali- 
fornia and  the  Nevada  sides  of  the  mountains 
to  the  numerous  winter  resorts  established 
at  the  higher  elevations.  The  sport  lias  be- 
come so  well  patronized  that  special  trains 
are  placed  in  service  during  the  periods  that 
travel  by  the  highways  is  difficult.  Dog- 
team  races  are  frequently  held  and  many  mov- 
ing pictures,  requiring  winter  scenery  are 
filmed  in  the  mountains  west  of  Reno.  Some 
very  popular  motion  pictures  have  been.  In 
whole  or  in  part,  enacted  at  Lake  Tahoe. 

Extension  of  Canal  Deschutes 
Project 

ITXDEU  contract  awarded  to  Sam  Orino  of 
I'artland,  Oreg.,  construction  will  proceed  on 
the  headworks  and  an  additional  1%  mile 
section  of  the  North  Unit  Main  Canal  which 
will  carry  water  to  50,000  acres  of  land  on 
the  Descutes  project,  Oregon. 

Work  on  this  canal  was  started  in  Septem- 
ber 1938,  by  CCC  and  Bureau  of  Reclama- 
tion forces,  and  to  date  more  than  1>5  miles 
have  l>een  excavated.  The  contractor  is  re- 
quired to  complete  the  contract  within  240 
days  after  receiving  notice  to  proceed. 

The  contract  covers  the  construction  of 
concrete  headworks,  including  revolving  fish 
screens  and  trashracks,  a  highway  bridge, 
railway  and  Pilot  Kutte  Canal  crossings, 
farm  bridges,  Humes,  and  other  minor  struc- 
tures as  well  as  the  IVi-mile  section  of  cannl. 

Of  the  97,000  cubic  yards  of  materials  to  be 
excavated  under  the  contract,  49,000  cubic 
yards  wil  be  rock  excavation. 

This  canal,  with  a  capacity  of  1,000  cubic 
feet  per  second,  will  carry  water  diverted  from 
the  Deschutes  Ittver  by  an  existing  dam.  north 
of  the  city  of  Bend,  a  distance  of  05  miles  to 
irrimiic  50.000  acres  of  dry-farmed  hind  In 
the  Jefferson  Water  Conservacny  District, 
known  as  the  North  I'nit. 
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NOTES   FOR  CONTRACTORS 


Specifica- 
tion No. 

Project 

Bids 
opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Contrac 
award- 
ed 

Name 

Address 

938 
941 
942 
1384-D 

1451-D 
24,787-B-l 

943 
1459-D 

1460-D 

1457-D 

890 
945 
B-8584-A 
1463-D 
48,750-A 
944 

1465-D 
946 
A-33,132-A 

A-33.133-A 
1468-D 

B-8583-A 

Oila  project,  Arizona  

Central  Valley  project, 
California. 

Parker    Dam    Power 
project,   Arizona-Cal- 
ifornia. 

Colorado  -  Big  Thomp- 
son project,  Colorado. 

Tucumcari    project, 
New  Mexico. 
Gila  project,  Arizona  

Rio     Grande     project, 
New  Mexico. 

Minidoka  project,  Idaho. 

Columbia  Basin  project, 
Washington. 

Central  Valley,  project, 
California. 

do 

1940 
Nov.  28 

1941 
Jan.     2 

1940 
Dec.  19 

1940 
July  22 

Nov.  18 
Dec.  30 

Dec.  20 

1941 
Jan.     2 

Jan.     6 

1940 
Dec.    9 

1941 
Jan.     6 

Jan.     9 
Jan.    14 
Jan.   20 
...do  
Jan.    10 

Jan.   28 
Jan.    30 
Jan.    23 
...do  

Welton-Mohawk  Canal  check  and 
turnout,  station  790+90.17,  Grav- 
ity Main  Canal. 

Four  15-foot  diameter  penstocks  for 
Shasta  Dam. 

Four  22-  by  35-foot  fixed-wheel  pen- 
stock gates  for  the  inlet  structure 
at  Parker  power  plant. 

Transformers,  switching  and  meter- 
ing unit,  disconnecting  switches, 
lightning  arresters  and  step-volt- 
age regulator  for  Poudre  Valley 
and  Brush  substations. 

Furnishing  12,600  tons  of  sand  and 
18,000  tons  of  gravel. 
10,000  barrels  of  modified  Portland 
cement  in  cloth  sacks  .    .  

Hanson  &  Izer 

Ventura,  Calif 

$71  687  00 

(0 
Jan.    1 

Jan. 

1940 
Dec.   1 
l»41 
Jan. 

Jan. 
Do. 
Jan.    1 
Jan.    1 

Jan.    1 
Jan.    1 

Do. 
Do. 

Jan.    2 

Jan.   Z 
Do. 
Jan.    21 
Jan.    2 
Feb. 
Jan.   3i 

Do. 

Feb. 

Do. 

Do. 
Feb. 

Feb. 
Feb. 

Western  Pipe  &  Steel  Co.  of 
California. 

American  Bridge  Co..    .  . 

San  Francisco,  Calif 
Denver,  Colo 

1,  587,  000.  00 
65,  567.  00 

»  25,  586.  20 
3  2,  338.  85 
<  2,  059.  00 
>  8,  526.  00 
64.  872.  00 
20,900.00 

•129,840.00 
7,260.00 

'  8.  900.  00 
•202.50 

24,  950.  00 

213,  502.  00 
53.821.00 
36,  340.  00 
4,299.00 
«  46,  690.  00 
75,950.00 

6,588.00 
«  129,  955.  00 

'  9,  916.  50 

«  2.  537.  50 
15,  992.  42 

8,  490.  00 
»  39,  677.  60 

F.      o.      b.    Washington 
Heights,  111.,  Cleveland, 
Ohio,  Gary,  Ind. 

F.  o.  b.  Gary,  Ind  

Westinghouse    Electric    & 
Manufacturing  Co. 
Kelman  Electric  <fe  Manu- 
facturing Co. 
Royal  Electric  Manufactur- 
ing Co. 
General  Electric  Co 

do  

F.  o.  b.  Greeley,  Colo  
do 

Los  Angeles,  Calif.  .. 
Chicago,  111 

do 

Schenectady,  N.  Y.. 
Amarillo,  Tex 

F.  o.  b.  Greeley  and  Brush, 
Colo. 
F.  o.  b.  Tucumcari,  N. 
Mex. 
F.  o.  b.  Monolith,  Calif. 
Discount  20  cents  per 
barrel  and  sack  allow- 
ance 10  cents. 
F.  o.  b.  Bayard  and  Dem- 
ing,  N.  Mex. 

F.  o.  b.  Acequia,  Idaho. 
Discount  M  percent. 

F.  o.  b.  Odair,  Wash 

Logan  Sand  &  Gravel  Co  

Monolith  Portland  Cement 
Co. 

Elkhorn  Construction  Co 

Los  Angeles,  Calif.  . 
Norfolk,  Nebr 

Construction  of  Central  anil  I  •  .111- 
ing  substations. 

Two  gate  frames  and  sets  of  gate- 
erection    struts    for    fixed-wheel 
gates  at  penstock  inlets,  Minidoka 
power  plant. 
One  portable  high-potential  tost  set 
and   portable,  dielectric  testing 
equipment    for    Grand    Coulee 
power  plant. 

Furnishing  and  installing  an  elec- 
tric elevator  for  the  Shasta  power 
plant. 

Contra  Costa  Canal,  station  1542+ 
72  to  station  1993+11. 
Structural  steel  for  spillway  bridge 
at  Marshal  Ford  Dam. 
23.000  suspension  or  strain-type  in- 
sulators. 
Gate  hoists  for  fixed-wheel  gates  for 
Minidoka  power  plant. 
29,000  barrels  of  modified  portland 
cement  in  cloth  sacks. 
100-ton  capacity  gantry  crane  for 
Parker  power  plant. 

Three  16,000-pound  capacity,  mo-;, 
tor-driven,  chain-lift-type,  radial- 
gate  hoists. 
Main  and  auxiliary  control  equip- 
ment for  Grand   Coulee  power 
plant. 
Grout   outlets   and    conduit    box 
covers. 

Galvanized  fittings  for  plain-end, 
thin-wall  tubing. 
High-pressure   gate    assembly    for 
gate  chamber  of  outlet  works  at 
Box  Butte  Dam. 
Poles,  cross  arms  and  ground  wire 
moulding. 

Valley  Iron  Works 

Denver,  Colo 

General  Electric  Co 

Schenectady,  N.  Y.. 

Jersey  City,  N.  J_... 
Fresno,  Calif 

Westinghouse  Electric  Ele- 
vator Co. 

Trcw  hitt-Shiclds  &  Fisher 

do 

F.  o.  b.  various  shipping 
points. 

Colorado  River  project, 
Texas. 
Rio     Grande     project, 
New  Mexico. 
Minidoka.  

F.  o.  b.  Gary,  Ind 

Porcelain  Products  Inc  

Parkersburg.  W.  Va 
Portland,  Oreg  
San  Francisco,  Calif. 
..  do  

F.  o.  b.  Deming,  N.  Mex.. 
F.  o.  b.  Portland,  Oreg..-. 

Central  Valley  project, 
California. 
Parker     Dam     Power 
project  Arizona-Cali- 
fornia. 
Pine      River     project, 
Colorado. 

Columbia  Basin  project, 
Washington. 

Central  Valley,  project, 
California. 

....do  

Calaveras  Cement  Co  
Cyclops  Iron  Works 

F.  o.  b.  Kentucky  House, 
Calif. 
F.   o.   b.   San   Francisco, 
Calif.. 

F.  o.  b.  Portland,  Oreg..-. 
F.  o.  b.  Odair,  Wash  

Western  Foundry  Co     .    . 

Portland,  Oreg  

General  Electric  Co 

Schenectady,  N.  Y.. 
Denver,  Colo  
San  Francisco,  Calif. 

Graybar  Electric  Co...  

Westinghouse  Electric  Sup- 
ply Co. 
Paxton    4    Vierling    Iron 
Works. 

B  J  Carney  &  Co 

F.    o.    b.    Elizabethport, 
N.J. 
F.o.  b.  Coram,  Calif  
F.o.  b.  Elizabeth,  N.J...  . 

Mirage    Flats    project, 
Nebraska. 

Rio     Grande     project, 
New  Mexico-Texas. 

Jan.    29 
Jan.    16 

F.  o.  b.  treating  plants  in 
Idaho  and  Washington. 

'  All  bids  rejected. 
1  Schedules  1  and  2. 


'  Schedules  1,  5,  and  6. 
•  Item  1. 


3  Schedule  2. 
'  Item  2. 


'  Schedules  3  and  4. 
1  Schedule  1. 


» Schedule  7. 
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Water  Users  Assume  Operation  and 

Maintenance 

Humboldt  Project,  Nevada 

By  F.  M.  SPENCER,  Acting  Construction  Engineer 


RKALIZATION  of  the  effects  of  development 
Is  again  brought  to  attention  by  the  comple- 
tion of  another  notable  step  toward  the  sta- 
bilization and  control  of  the  existing  natural 
resources  of  our  Western  States.  It  is  true 
that  the  Humboldt  project  is  but  a  small  spot 
in  the  vast  area  covered  by  those  States. 
Tin-  completion  of  that  project  and  the  accept- 
ance of  the  responsibility  for  its  operation  and 
maintenance  by  the  water  users  on  January 
16,  1941,  is  not,  however,  a  relatively  small 
achievement.  When  the  homes  and  industrial 
pursuits  of  a  group  of  people  have  been  made 
se.  urc,  to  a  great  degree,  against  the  extreme 
variations  of  the  natural  conditions  upon 
which  they  must  depend,  then  surely  an 
important  advancement  has  been  made. 

Nearly  100  years  ago,  in  traveling  westward 
through  this  area,  pioneer  people  stopped  to 
re-t  their  stock  at  a  small  natural  field  of  rye 
urr:i-<  which  was  kept  in  good  growth  by 
.-liriiiirs  issuing  from  the  foothills  adjoining 
the  eastern  edge  of  what  is  now  known  as  the 
I.oM-locfe  Valley.  This  spot  was  given  the 
name  Hye  Patch.  The  name  has  been  carried 
through  the  years  by  assignment  to  mining 


enterprises,  then  to  an  adjacent  railroad  sta- 
tion, and  now,  on  the  Humboldt  River,  only 
about  3  miles  distant  from  the  original  his- 
torical spot,  stands  Rye  Patch  Dam,  the  main 
works  of  the  Humboldt  project. 

Construction  was  commenced  on  January 
31,  1935,  and  all  contracted  work  was  com- 
pleted June  1,  1936.  During  and  subsequent 
to  the  completion  of  contracted  construction, 
other  work  was  accomplished  by  government, 
project,  and  CCC  forces.  This  additional  work 
consisted  of  river  channel,  drainage,  and  gen- 
eral water-right  development  work  in  the 
Battle  Mountain  area,  upstream  from  the 
dam ;  the  construction  of  an  intercepting 
trench  and  the  parapet  and  curb  walls,  at  the 
dam;  and  miscellaneous  improvements  at  and 
adjacent  to  the  dam  and  reservoir  area. 
Although  the  storage  of  water  commenced  in 
September  1935,  and  storage  water  was  made 
available  to  the  water  users  during  the  sea- 
son of  1936,  all  project  construction  work  was 
not  completed  until  September  28,  1938.  It 
should  be  recalled  here  that  the  Humboldt 
project  did  not  include  the  construction  of, 
nor  improvements,  to  the  distribution  system  ; 


the  maiu  objectives  being  the  development  of 
storage  and  regulatory  facilities  for  existing 
and  supplemental  water  and  the  purchase 
and  development  of  additional  water  rights 
for  district  lands  already  provided  with  a 
distribution  system. 

That  system  did,  however,  receive  a  great 
deal  of  attention  from  CCC  forces  established 
at  Camp  Lovelock,  BR-36,  during  the  exist- 
ence of  that  camp  from  August  1935  to  Sep- 
tember 1938,  and  the  rehabilitation  and  re- 
construction work  accomplished  by  those 
forces,  was  of  exceptional  value  to  the 
district. 

From  the  time  storage  water  was  made 
available  to  the  water  users,  the  storage  works 
have  been  operated  and  maintained  by  the 
Bureau  of  Reclamation ;  but  the  distribution 
system,  for  which  water  is  supplied  by  the 
project,  has  continued  to  be  operated  by  the 
Pershing  County  Water  Conservation  District. 

With  the  project  completed,  there  Is  now 
being  turned  over  to  the  water  users  a  storage 
and  regulatory  reservoir  with  a  capacity  of 
179,070  acre-feet,  to  provide  irrigation  water 
for  district  lauds  with  an  ultimate  area  of 


Rye  Patch  Dam  and  Reservoir  on  Humboldt  River 


The  Reclamation  Era,  March  1941         {  SI  } 


A.  Jahn  and  C.  H.  Jones,  president  and  secretary  (left  to  right)  Pershing  County 

water  conservation  district 


35,038  acres.  The  district  officials  have  plans 
for  extensive  improvements  to  their  distribu- 
tion system  and  for  the  efficient  handling  of 
all  constructed  works,  so  that  the  entire  ulti- 
mate area  may  be  brought  into  economical 
cultivation  as  soon  as  possible. 

District  Officials 
Agsint  Materially 

Although  previously  very  active  in  con- 
nection with  district  affairs,  and  directly  con- 
cerned with  the  control  and  operation  of  the 
distribution  system,  it  was  not  until  late  in 
1937  when  organization  improvements  were 
planned,  that  Roy  F.  Meffley  was  appointed 
superintendent  for  the  district  by  its  board 
of  directors.  The  conduct  of  project  busi- 
ness, particularly  that  pertaining  to  opera- 
tion and  maintenance,  has  been  made  unus- 
ually pleasant  and  more  efficient  by  the 
splendid  cooperation  of  Mr.  Meffley. 

For  the  successful  termination  of  contro- 
versial difficulties  and  the  progress  made  with 
many  phases  of  project  development,  a  very 
considerable  amount  of  credit  is  due  the  offi- 
cials of  the  Pershing  County  water  conser- 
vation district.  Individually  and  collectively, 
they  have  at  all  times  been  unusually  co- 
operative. Particular  mention  should  be 
made  of  the  personal  interest  and  time  de- 
voted by  A.  Jahn,  president  of  the  district's 
organization,  C.  H.  Jones,  secretary,  who 
has  been  termed  the  keystone  of  the  per- 
sonnel structure,  and  Koy  W.  Stoddard,  the 
district's  very  able  attorney.  Mention  should 
also  be  made  of  the  efficient  work  of  the  first 
Bureau  official  for  the  project,  Construction 


Engineer  L.  J.  Foster,  who  guided  affairs 
through  the  preliminary  stages  and  the  ma- 
jority of  the  construction  period,  and  to 
Stanley  K.  Marean,  who  carried  on  the  work 
after  Mr.  Foster's  transfer  to  the  Ail-Ameri- 
can Canal  project.  All  can  feel  a  sense  of 
pride  in  the  results. 


Roy  F.  Meffley,  superintendent  of  district 


1939  Bound  ERAS  Available 

THOSE  project  offices  which  desire  for  li- 
brary  reference  use  bound  copies  of  the  ERA, 
are  advised  that  these  are  available  on  ap- 
plication to  the  Washington  office.  In  re- 
questing copies  the  loose  numbers,  12  issues 
for  each  year,  should  be  sent  in  as  many  sets 
as  bound  copies  are  requisitioned. 

The  index  for  the  1940  ERAS  is  now  iii 
process  of  printing.  As  soon  as  copies  are 
available  bound  copies  of  the  ERA  will  be 
ordered  and  the  index  inserted.  Requests 
for  1040  bound  ERAS  will  be  held  in  this 
office  until  they  are  received  from  the  Gov- 
ernment Printing  Office. 


Review  of  Two  Pamphlets  of 
Interest  to  Engineers 

THE  American  Association  of  Engineers  has 
just  released  The  Market  for  Engineering 
Services  1940-50  and  Standards  on  the  Clas- 
sification and  Compensation  of  Professional 
Engineering  Positions.  The  first  named  con- 
tuins  findings  of  a  survey  of  the  probable 
market  for  engineering  services  for  the  10- 
year  period  given.  It  is  a  64-page  booklet. 
The  estimates  given  are  based  on  a  study 
of  employment  conditions  during  the  period 
1929-^0.  Salary  trends  for  the  whole  pro- 
fession have  been  determined  for  each  of 
those  years,  special  consideration  has  been 
given  to  the  ratio  of  permanent  and  tempo- 
rary jobs,  and  studies  have  been  made  of 
iige  restrictions,  the  operation  of  the  liconsuiv 
laws,  etc. 

This  pamphlet  points  out  that  engineering 
schools  should  recognize  and  appreciate  the 
part  they  must  play  in  ."career  service."  A 
statistical  analysis  of  the  experience  records 
of  600  engineers  is  used  as  a  basis,  and  pre- 
dictions depend  on  critical  analysis  of  actual 
placements  of  engineers  over  a  12-year  period, 
with  special  emphasis  on  age  restrictions, 
salary  trends,  the  hourly  wage  scale,  new 
technologies,  etc. 

In  the  second-named  pamphlet  the  associa- 
tion deals  with  the  employer  and  employee 
relationship.  This  is  a  16-page  booklet  and 
was  compiled  by  experts.  Its  basis  is  data 
assembled  over  a  period  of  20  years.  The 
standards  set  up  make  it  possible  for  an  em- 
ployer to  locate  in  the  scale  the  classification 
which  corresponds  with  the  qualifications  he 
requires  in  a  particular  position,  and  to  find 
in  the  salary  schedules  the  range  of  compen- 
sation which  prevails  for  that  particular  type 
of  work.  The  gathering  of  this  material  pre- 
sumed that  engineering  employers  would  wel- 
come the  guidance  this  study  affords. 

Both  pamphlets  are  available  on  applica- 
tion to  the  Book  Department,  American  As- 
sociation of  Engineers,  8  South  Michigan 
Avenue,  Chicago,  111.  A  nominal  charge  ii 
made  for  each. — If.  A.  S. 
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Tucumcari  Celebrates  Completion  of  New 
Administration  Building 

Tucumcari  Project,  New  Mexico 


ION  Dcwmbcr  21,  1040,  near  the  close  of  the 
tirst  year  of  actual  project  construction  ou 
the  Tucumcari  project,  tliere  was  held  an 
ell-day  celebration  featuring  the  dedication 
tof  the  new  $17,000  administration  building  at 
Tucuincari. 

As  a  part  of  the  construction  of  the  project, 
Authority  was  received  from  the  Chief  En- 
mincer  early  in  the  year  to  construct  the  office 
building  which  will  serve  as  the  project 
headquarters  during  the  period  of  construc- 
tion of  the  project  and  later  throughout  the 
development  of  the  project  area. 

Building  Site  Donated  by  District 

It  was  originally  planned  to  construct  the 
administration  building  on  a  10-acre  tract 
which  was  deeded  to  the  United  States  by  the 
of  Tucumcari  at  no  cost.  That  tract, 
iver,  while  ideally  located  for  the  project 
terial  and  equipment  yards,  was  a  con- 
Table  distance  from  the  county  courthouse 
other  public  buildings  in  Tucumcari. 
Arch  Hurley  Conservancy  District,  with 
support  of  the  chamber  of  commerce  and 
ir  businessmen,  suggested  that  another  site 
selected.  Consequently,  several  sites  were 
isidered,  and  finally  one  was  selected  apart 
from  the  downtown  business  district,  and  yet 
only  a  short  distance  from  the  post  office, 
•mrthouse,  city  hall,  and  other  public  build- 
Ings.  This  location  will  be  much  more  con- 
venient not  only  for  the  present  use  by  the 
Hui-eiui  of  Reclamation,  but  equally  so  for 
future  years,  when  persons  visiting  the  proj- 
ect office,  such  as  water  users,  will  find  it 
much  more  to  their  satisfaction  in  carrying 
on  their  business  with  the  irrigation  district. 
The  parcel  of  land  selected  was  purchased  by 
the  Arch  Hurley  Conservancy  District  :it  cost 
of  $3,000,  and  by  donation  deed  was  trnns- 
fiTi-ed  to  the  Bureau  of  Reclamation  for  the 
site  of  the  building. 

WPA  Construction  Project 

This  building,  as  were  others  such  as  a 
warehouse,  was  constructed  under  a  Bureau- 
»l".nsnri'(i  State-plan  WPA  project.  Its  con- 
stniciinii  was  l>egun  on  June  17,  1940,  and 
completed  on  December  18,  by  the  WPA  and 
Hiircau  forces.  Its  estimated  cost  was 
SI 7. 172,  of  which  $11,207  was  contributed 
ftinils  and  the  balance  of  $0,265  is  chargeable 


By  H.  W.  MUTCH,  Resident  Engineer 

to  the  project  costs  paid  from  reimbursable 
funds. 

The  building  is  one  story,  37  by  100  feet. 
This  size  was  intended  to  accommodate  the 
Bureau's  forces  during  construction  of  the 
Tucumcari  project,  and  will  be  amply  large 
for  the  operation  and  maintenance  use.  The 
style  of  the  building,  as  recommended  by  this 
office  and  designed  by  the  Denver  office,  is  a 
modified  Santa  Fe  architecture. 

The  walls  throughout  consist  of  a  cinder- 
concrete  block,  fabricated  by  WPA  forces. 
This  material  consists  of  a  natural  cinder, 
or  volcanic  scoria,  which  is  obtained  near  Des 
Moines,  N.  Mex.,  and  was  purchased  at  a 
nominal  cost.  The  Texas  Sand  &  Gravel  Co., 
of  Amarillo,  Tex.,  through  their  superintend- 
ent, S.  M.  Sullenberger,  were  good  enough 
to  donate  the  use  of  their  molds  and  other 
equipment  for  the  fabricating  of  the  blocks, 
the  scoria  having  been  purchased  from  that 
company.  Nearly  all  the  construction  ma- 
terial of  the  entire  building  was  from  New 
Mexico  natural  resources,  excepting  fixtures, 
plumbing,  etc. 


The  heating  of  the  building  is  by  means  of 
six  gas  floor  furnaces  located  In  a  tunnel 
under  the  concrete  floor,  from  the  drafting 
room  at  one  end  of  the  building,  the  length 
of  the  hallway,  and  to  the  clerical  room  at  the 
other  end  of  the  building.  These  floor  fur- 
naces are  equipped  with  thermontatlc  control, 
and  have  a  capacity  of  50,000  B.  t.  u.  They 
were  acquired  through  purchase  of  surplus 
equipment  from  the  War  Department. 

A  great  deal  of  credit  is  due  the  WPA  for 
the  excellent  work  iwrformed.  The  fabrica- 
tion atid  laying  of  the  blocks  was  done  alto- 
gether by  WPA  labor,  as  was  also  the  bulk 
of  the  building  construction.  The  Bureau 
of  Reclamation  inspectors  acting  in  that 
capacity  supervised  the  construction  of  the 
building. 

Completion  of  Building  Celebrated 

Through  the  initiative  of  the  Arch  Hurley 
Conservancy  District  and  with  the  hearty  co- 
operation of  other  local  interests,  a  program 
was  outlined  for  an  entire  day  of  celebration. 


Visitors  examining  interior  of  new  building 
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Tucumcari  High  School  girls'  pep  squad  with  school  band 


There  were  secured  through  the  cooperation 
of  the  Commissioner,  sound  motion  pictures  of 
Reclamation  activities,  which  were  shown 
at  the  Odeon  theater,  the  free  use  of  which 
for  the  day  was  given  by  the  owner,  Arch 
Hurley.  The  films,  Boulder  Dam,  Reclamation 
in  the  Arid  West,  and  Reclamation  and  the 
COC,  were  shown  free  of  charge  to  400  to  500 
persons  during  the  day,  being  well  received 
and  eliciting  much  favorable  comment.  From 
1  to  2  p.  in.  a  concert  was  rendered  by  the 
Tucumcari  High  School  band  under  the  direc- 
tion of  their  leader,  R.  G.  Stephenson.  Super- 
intendent of  Schools  L.  H.  Rhodes  and  faculty 
members  of  the  high  school  were  very  cooper- 
ative and  contributed  materially  to  the  success 
of  the  occasion.  In  conjunction  with  the 
band  concert  the  high-school  "pep  squad,"  con- 
sisting of  some  35  girls  dressed  in  uniform, 
executed  a  drill. 

Mr.  Hurley,  who  is  president  of  the  Arch 
Hurley  Conservancy  District,  was  master  of 
ceremonies.  Officials  who  received  invitations 
from  the  district  were  Harold  L.  Ickes,  Secre- 
tary of  the  Interior;  John  C.  Page,  Commis- 
sioner, Bureau  of  Reclamation;  S.  O.  Harper, 
Chief  Engineer ;  Representative  John  J.  Demp- 
sey  of  New  Mexico ;  and  Mayor  Ross  Rogers 
of  Amarillo,  Tex.  Not  being  able  to  secure 
an  out-of-town  speaker,  it  fell  to  the  lot  of 
Mr.  Hurley  to  dedicate  the  building,  and  he 
rose  to  the  occasion  very  ably.  His  address 
was  enjoyed  by  the  Bureau  personnel  as  well 
as  the  others  who  attended. 

After  this  ceremony,  which  was  attended 
by  300  to  500  persons,  the  crowd  was  escorted 
through  the  building  by  the  high-school  pep 
squad,  which  presented  a  very  colorful  effect. 
There  were  displayed  in  the  several  rooms 


enlarged  photographs  of  various  other  con- 
structed projects  supplied  by  the  Commis- 
sioner of  Reclamation  which  had  previously 
been  displayed  at  the  Denver  office  open-house 
ceremonies.  Many  floral  gifts  had  been  re- 
ceived both  from  Tucumcari  and  from  nearby 
cities  as  a  tribute  to  the  occasion,  and  these 
were  distributed  through  the  building  on  the 
various  desks  and  drafting  tables.  For  re- 
freshments two  of  the  high-school  girls  in 


uniform  supplied  the  visitors  with  punch 
which  had  been  prepared  for  the  district  at 
the  local  soda  fountains. 

The  official  program  pamphlet  which  was 
handed  to  those  who  visited  the  office  during 
this  open  house  served  as  a  souvenir  to  them, 
and  will  assist  to  preserve  the  history  of  the 
project  to  date ;  and  in  a  sense  it  marks  the 
beginning  of  the  project's  constructive 
development. 

In  the  evening  a  dedication  ball  was  held 
at  the  Community  House  under  the  auspices 
of  the  individual  members  of  the  Bureau 
staff.  This  was  a  public  dance  and  a  self- 
sustaining  proposition,  expenses  being  de- 
frayed by  an  admission  charge.  It  was  a 
very  pleasant  and  successful  function. 

Early  in  the  evening,  on  the  initiative  of 
Assistant  Engineer  Charles  L.  LeFeber,  a  dis- 
play of  "luminaries"  was  placed  around  and 
on  top  of  the  office  building.  The  use  of 
"luminaries"  is  an  ancient  holiday  custom 
brought  over  from  Spain  during  the  settling 
of  the  Southwest  by  the  Spaniards  in  the 
sixteenth  century.  It  is  being  perpetuated 
and  is  practiced  in  old  Mexico  and  New 
Mexico.  It  is  not  entirely  confined  to  the 
Christmas  holiday  season,  but  is  also  prac- 
ticed at  various  fiesta  times.  Originally, 
small  open  fires  of  sticks  were  built  and 
maintained  throughout  one  or  several  nights 
during  the  Christmas  holidays.  The  fires 
were  spaced  a  few  feet  apart  and  not  only 
around  the  buildings,  but  also  in  the  plazas 
and  on  the  edges  of  the  adobe  roofs.  In 
modern  days  the  arranging  of  the  lights  has 
been  made  more  convenient,  consisting  of 
candles  burning  inside  of  brown  paper  sacks 
in  the  bottom  of  which  is  a  few  inches  of 
(Continued  on  page  91) 


Night  view  of  new  Administration  Building 
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Organic  Matter  and  Good-Sized  Seed  Sets 
Necessary  for  High -Yielding  Potatoes 

By  W.  W.  PALMER,  County  Extension  Agent,  Burley,  Idaho 


the  requirements  for  high  yields  and 
quality  potato  production  seemed  to 
have  been  met  a  few  years  ago  when  growers 
on  the  Minidoka  project  were  using  rela- 
tively new  land,  when  summer  temperatures 
were  cooler,  and  when  some  of  the  potato 
dN>-:iM •*  which  are  now  prevalent  had  not 
been  introduced. 

In  the  past  20  years  the  potato  acreage 
h:is  ^pread  until  it  is  now  doubled,  and  at  the 
present  time  one-sixth  of  the  irrigated  land 
is  being  used  to  produce  the  famous  "Idaho 
Russet." 

As  the  acreage  has  grown,  the  problems  of 
production  likewise  have  increased  and  with 
higher  costs  and  rather  low,  comparative 
prices,  many  growers  are  of  the  opinion  that 
production  practices  must  be  improved  ma- 
Tin  lly  or  potato  acreages  reduced. 

Of  the  many  factors  involving  successful 
potato  cultivation,  undoubtedly  most  of  them 
can  be  met  by  the  farmer  if  he  is  willing  to 
adjust  his  farming  practices  to  the  necessary 
needs.  Some  factors,  however,  such  as  higher 
than  normal  summer  temperatures  and  new 
diseases  cannot  be  met  within  the  year  that 
•uch  conditions  may  occur.  The  type  of  land, 
the  amount  of  fertility  and  organic  matter 
In  i lie  soil,  the  kind  of  seed,  the  culture  that 
is  given  the  crop,  and  the  methods  of  irri- 
>n  are  all  factors  which  influence  yields 
and  quality  and  which  can  be  determined 
largely  liv  the  farmer. 

M'liile  all  of  these  factors  interweave  to- 
ward the  production  of  a  good  crop,  only 
two  are  to  be  discussed  in  this  article. 
These?  are:  (1)  The  need  of  organic  matter 
in  ],Miai..  soils,  (2)  the  influence  of  size  of 
IKiiatu  seed  sets  toward  the  final  yield. 

Km-  a  long  time  it  has  been  realized  that 
the  liusset  Burbank  potato,  which  is  best 
adapted  to  this  section,  grows  more  Ideally 
in  .-i  louse,  pliable,  even-temperatured,  and 
iiiiifnniily  in. list  .soil.  Although  the  inorganic 
soil  texture  is  a  material  factor  toward  these 
< litions.  without  the  Incorporation  of  or- 
ganic matter  rather  poor  crops  are  produced. 

M.-I  growers  on  the  Minidoka  project  fol- 
ifalfa  or  clover  with  a  potato  crop. 
M;ni.\  also  continue  the  next  year  with  a 
<  i"i>  on  the  same  land.  When  converting  al- 
falfu  or  clover  fields  into  a  potato  seed  bed 
•KWt  farmers  plow  under  a  good  green 
growth  of  alfalfa  or  clover  during  May  and 
follow  with  planting  in  late  May  or  early 
June.  It  hns  been  observed  that  when  green 
immure  is  thus  Incorporated  into  the  soil, 


such  fields  do  not  blight  down  with  fusarium 
wilt  as  severely  as  fields  which  are  planted  to 
potatoes  the  second  year  or  as  much  as  fields 
where  the  alfalfa  has  been  crowned.  Sucli 
fields  usually  produce  a  higher  yield  also. 

It  is  apparent  that  when  temperatures  are 
higher  than  normal  every  effort  must  be  put 
forth  toward  methods  of  production  which 


).  L.  Stevens,  Declo,  applying  irrigation 
water  properly  to  his  potato  field.  Note 
irrigation  water  level  in  furrows  is  below 

potato  set-on  in  hills 

Farmers  at  a  Field  meeting  studying  ap- 

plicationjof  irrigation  water  to  potatoes, 

results  from  different  size  of  seed  pieces 

used,  and  other  matters 


will  maintain  a  coolness  of  soil  and  hold 
down  the  growth  of  fusarium  which  seems 
to  make  rapid  strides  when  soil  terapera- 
tn  res  reach  70°  or  higher. 

The  past  year  several  tests  have  been 
conducted  upon  farms  to  secure  a  measure  of 
(lie  value  of  organic  matter  In  the  flnal  po- 
tato yield.  On  one  tract,  the  farmer  crowned 
part  of  a  field  of  alfalfa  in  the  early  spring 
and  replowed  this  portion  deep  again  In 
early  May.  On  the  other  portion,  he  al- 


lowed the  alfalfa  to  grow  In  the  spring  to 
a  height  of  approximately  1  foot  before 
plowing  the  same  under  deeply  as  a  green 
manure  crop. 

The  entire  field  was  planted  on  the  same 
date  in  early  June  and  with  the  same  seed. 
The  yield  of  the  crowned  portion  of  the 
field  was  183.3  hundredweight  per  acre,  and 
the  yield  from  the  green-manured  portion 
225.7  hundredweight.  The  Increase  in  favor 
of  the  green  manure  crop  was  42.4  sacks  per 
acre.  The  quality  of  the  crop  as  to  smooth- 
ness was  similar  from  both  parts  of  the 
field,  but  potatoes  grew  larger  on  the  green- 
manured  portion.  Fusarium  blight  showed 
up  during  late  July  but  the  green-manured 
portion  blighted  very  little  during  the  re- 
mainder of  the  season  while  the  crowned 
part  blighted  down  severely. 

On  another  tract,  a  farmer  applied  barn- 
yard manure  to  a  field  preceding  plowing 
which  had  produced  potatoes  in  1930,  em- 
ploying no  manure  on  one  portion  of  the 
field,  12  loads  on  one  part,  and  25  loads  on 
another.  The  no-manure  portion  of  the  field 
yielded  181.8  hundredweight  per  acre,  the  12- 
load  portion  195.9,  and  the  25-load  portion 
238.4.  There  was  some  decrease  in  smooth- 
ness through  the  addition  of  manure,  but  the 
quality  decrease  did  not  offset  the  gain  pro- 
cured from  additional  yields. 

Fusarium  wilt  occurred  In  this  field,  but 
the  extent  of  blight  was  in  Inverse  propor- 
tion to  the  amount  of  manure  applied.  The 
nonfertilized  portion  blighted  down  quite 
early  and  the  portion  to  which  25  loads  were 
added  showed  practically  no  blight  when 
vines  were  frosted  just  preceding  harvest. 

Upon  another  farm  whore  second-year 
potato  land  was  planted,  wheat  straw  was 
spread  on  a  portion  of  the  field  ahead  of 
plowing  in  the  spring.  The  part  of  the 
field  to  which  the  wheat  straw  was  applied 
did  not  blight  to  the  extent  that  the  nonstrawed 
portion  did  and  the  yield  was  somewhat  higher. 

When  alfalfa  or  clover  Is  plowed  under  as 
green  manure  just  ahead  of  planting,  there  hi 
always  some  trouble  with  roots  In  cultiva- 
tloin  and  occasionally  excessive  heal  may 
develop  In  the  decaying  or  breaking-down 
process  which  sometimes  contributes  to  po- 
tato set  decay.  For  this  reason,  many  farm- 
ers have  preferred  to  crown  alfalfa  fields  the 
preceding  fall  or  In  the  early  spring,  but  in 
so  doing  they  fall  to  lneor|>orate  any  green 
organic  matter. 

(Continued  on  page  ,s>) 
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Strawberry  Clover,  a  Valuable  Crop  on  the 

Klamath  Project 


By  C.  A.  HENDERSON,  County  Agricultural  Agent 


THE  early  history  of  strawberry  clover  on 
the  irrigated  lands  of  the  Klamath  project 
is  somewhat  obscure.  Strawberry  clover  was 
first  harvested  on  this  project  on  the  John 
Taylor  ranch  near  Merrill,  Oreg.,  but  the 
owner  does  not  recall  any  definite  seeding  of 
this  clover.  However,  he  states  that  several 
years  before  strawberry  clover  was  noticed 
in  the  pasture,  a  mixture  of  grass  and  clover 
seed  had  been  planted.  He  believes  a  small 
amount  of  strawberry  clover  seed  might  have 
been  included  in  this  mixture. 

About  1930,  four  pounds  of  strawberry 
clover  seed  were  obtained  by  the  county  agent 
and  distributed  to  a  number  of  farmers  who 
broadcast  the  seed  here  and  there  in  small 
quantities  in  alkaline  seeps.  Unfortunately, 
no  clear  record  of  these  seedings  was  kept 
as  no  attention  was  being  given  to  strawberry 
clover  at  that  time.  In  1935,  a  small  quan- 
tity of  seed  was  obtained  by  B.  E.  Ha.vden, 
superintendent  of  the  Klamath  project,  and 
distributed  to  several  growers.  Also,  during 
the  same  year  an  additional  small  quantity 
of  seed  was  distributed  from  the  county 
agent's  office. 


Around  1935  strawberry  clover  made  its  ap- 
pearance in  large  areas  on  the  John  Taylor 
ranch  and  seemed  to  grow  best  in  pastures 
where  there  was  seepage  and  a  considerable 
degree  of  alkali.  Mr.  Taylor  explained  that 
as  both  cattle  and  sheep  liked  this  clover,  he 
had  been  cutting  off  some  of  the  seed  heads 
and  scattering  them  on  other  parts  of  his 
ranch  where  pasture  stands  were  difficult  to 
obtain  because  of  seepage  and  alkali  con- 
ditions. 

In  1937  a  few  additional  pounds  of  seed 
were  procured  from  Colorado  for  planting  on  a 
small  plot  in  the  Klamath  experimental  area. 
The  plot  was  located  in  a  corner  of  the  ex- 
perimental area  where  the  land  was  high  in 
alkali  and  had  been  producing  no  vegetation 
except  an  occasional  bunch  of  salt  grass. 
The  salt  content  was  high  in  carbonates, 
causing  the  soil  to  bake.  The  land  was  seeded 
in  June  and  fortunately  that  season  the  June 
rainfall  was  unusually  high,  thus  preventing 
baking  of  the  land  and  as  a  result  producing 
a  fairly  good  stand  of  strawberry  clover.  An 
alkalinity  test  showed  that  the  soil  at  that 
time  had  a  pH  of  9.95  which  usually  is  be- 


A  good  stand  of  strawberry  clover  on  heavy  alkali  land 


yond  any  crop  tolerance.  The  following  yeai 
the  stand  was  excellent  and  it  was  noticed 
that  when  stray  livestock  broke  into  the  ex- 
perimental area  the  strawberry  clover  was 
eaten  down  before  any  crop  or  pasture  on 
the  entire  40  acres. 

In  1938,  due  to  the  high  price  of  straw- 
berry clover  seed,  Mr.  Taylor  undertook  the 
harvesting  of  some  8  or  10  acres.  The  clovei 
grew  close  to  the  ground  and  therefore  was 
difficult  to  harvest,  resulting  in  heavy  seec 
loss.  However,  Mr.  Taylor  was  able  to  bar 
vest  1,000  pounds  of  seed.  The  major  part  oi 
this  seed  was  sold  to  growers  on  the  Klamatt 
project,  only  a  small  portion  being  sent  out 
side  the  county.  Also,  that  season  seed  was 
harvested  from  the  plot  on  the  experimenta 
area. 

By  1939  the  value  of  strawberry  clover  wa: 
being  generally  recognized.  Many  grower 
now  added  this  clover  to  their  regular  pastun 
mixtures.  Mixtures  recommended  by  the  Ex 
tension  Service  also  contained  strawberri 
clover.  That  year,  about  30  acres  of  straw 
berry  clover  were  harvested  for  seed,  with  f 
total  production  of  approximately  2,40( 
pounds.  Some  of  the  harvesting  difficultiei 
had  been  overcome,  but  this  clover  was  stil 
found  to  be  extremely  difficult  to  harvest. 

By  1940  strawberry  clover  had  found  ai 
important  place  in  the  seed  production  pro 
gram  of  the  Klamath  Basin.  Seed  was  pro 
duced  on  200  acres  of  project  land  with  •• 
total  yield  of  about  30,000  pounds  of  re 
cleaned  seed.  Several  growers  harvestei 
seed  on  a  sizeable  acreage  and  also  mad- 
progress  in  improving  methods  of  harvesting 
although  harvest  loss  was  still  estimated  a 
around  50  percent.  Seed  yields  of  300  to  401 
pounds  per  acre  were  reported. 

However,  it  is  not  primarily  from  thi 
standpoint  of  seed  production  but  rather  ii 
the  improvement  of  irrigated  pastures  tha 
strawberry  clover  is  important  to  the  Khun 
ath  project.  This  district,  like  most  othe: 
reclamation  projects,  contains  considerabl 
land  affected  by  seepage  from  drains  an< 
canals.  Also,  unless  ample  drainage  is  pro 
vided,  considerable  areas  of  land  may  beconn 
alkaline.  As  a  result,  many  formerly  gooi 
pastures  become  low  producers  and  eventu 
ally  contain  only  a  small  scattering  of  do 
mestic  grasses  and  clovers  along  with  consid 
erable  salt  grass  or  other  weeds  adapted  ti 
growth  on  poorly  drained  lands.  Under  thes 
conditions  strawberry  clover  is  of  outstand 
(Continued  on  page  92) 
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Portion  of  Tieton  Main  Canal  on  Rock  Fill 
eplaced  by  Elevated  Concrete  Flume  Section 


Tieton  Division,  Yakima  Project 

By  D.  E.  BALL,  Associate  Engineer 


•:  water  supply  for  Irrigation  of  the  29,547 
of  irrigable  land  under  the  Tieton  <li 
of  the  Yakima  project  is  diverted  from 
the  Tieton  River  and  carried  by  gravity 
through  12  miles  of  main  canal,  consisting 
of  10  miles  of  concrete-lined  section  and  2 
miles  »f  concrete-lined  tunnels,  to  the  channel 
of  the  North  Fork  of  Cowiche  Creek.  Diver- 
sions from  this  channel  are  made  into  the 
main  laterals  which  distribute  the  supply  to 
division  lands. 

The  main  canal  is  located  on  the  precipi- 
tous south  slope  of  the  Tieton  River  Canyon. 
Its  construction  was  completed  in  1910.     The 
concrete-lined  section  of  the  main  canal  con- 
Iclsts   of   precast   circular   segments   of   rein- 
fi  lived  concrete,  2  feet  In  length,  8  feet  3V> 
•  inches  in  diameter,  4  Inches  in  thickness,  and 
fl  feet   10   inches  in   depth   from   the   inside 
hi  ill  mil  of  the  segment  to  the  open  top  of  the 
side*.    Joints  between  segments  are  filled  with 
i sand  and  cement  mortar. 

At  a  number  of  places  it  was  necessary  to 
cross  ravines  at  right  angles  to  the  main 
cnnal  location.  This  was  done  by  placing 
the  precast  segments  on  fills  of  rock  and 
earth.  These  fills  soon  began  to  settle  as  a 
result  of  disintegration  of  the  rock  and  wash- 
Ing  «nt  of  fine  materials  by  leakage  following 
the  tirM  settlement. 

One  of  these  fills,  near  station  137,  had 
set  i  led  a  maximum  of  about  10  inches  during 
a  period  of  some  30  years.  Because  of  the 
iiM  leasing  rate  of  settlement  and  limited 
capacity  of  the  canal  at  this  point,  it  be- 
came necessary  to  consider  replacement.  The 

alin em   of  the  canal  at  the  site  was  such 

Hint  curvature  of  about  160°  could  be  eliini- 
nated  by  replacement  on  a  straight  line  across 
ili.'  draw.  Consideration  was  given  to  re- 
placement with  either  a  siphon  or  a  flume. 

The  design  adopted  was  a  rectangular  re- 
inforced-concrete flume  120  feet  in  length, 
whh  reinforced-concrete  transitions  14.35 
feei  long  at  each  end.  The  rectangular  por- 
tlini  nf  the  Hume  consists  of  two  60-foot  spans, 
••a eh  "f  which  is  supported  at  one  end  by  -i 
!"«•  reinforced-concrete  pedestal,  and  at  the 
of  the  flume  by  a  reinforced-concrete 
bent  about  45  feet  in  height  which  is  a  com- 
mon support  for  both  spans.  Outside  di- 
mensions "f  the  Hume  are  7  feet  10  inches 
in  depth  and  9  feet  5  inches  in  width  except 
at  supports.  Inside  dimensions  are  6  feet  4 
tin  In-*  In  clear  depth  and  7  feet  9  inches  In 


Portion  of  Tieton  Main  Canal  before  replacement 


width.  Side  walls  are  10  inches  in  thickness 
except  at  supports,  and  are  reinforced  as 
beams.  The  floor  is  8  inches  in  thickness. 
Cross  ties  12  inches  wide  and  8  inches  in 
depth  spaced  on  12-foot  centers  are  provided 
across  the  top  of  the  flume  section.  Expan- 
sion is  provided  for  at  the  central  bent  com- 
mon to  both  60-foot  spans  of  the  flume.  A 
space  of  1^4  inches  between  spans  is  filled 
with  an  elastic  filler.  Water  tightness  is 
secured  by  embedding  a  rubber  water  stop 
9  inches  in  width  in  the  end  of  both  spans. 
Water  stops  and  elastic  filler  are  also  pro- 
vided between  the  flume  and  transition  sec- 
tions at  each  end. 

The  concrete-lined  canal  has  a  maximum 
capacity  of  about  320  second-feet.  The  flume 
was  designed  to  carry  355  second-feet  in  order 
to  provide  additional  capacity  for  a  possible 
future  Increase  In  carrying  capacity.  The 
designed  water  area  in  the  flume  is  slightly 
larger  than  In  the  lined  canal  for  the  ipianiii  \ 
of  3">5  second-foot .  while  the  designed  ve- 
locity in  the  flume  Is  somewhat  lower  than  In 
the  lined  canal  for  this  quantity  of  water. 


Because  of  the  cut-off  location  of  the  flume, 
it  was  possible  to  construct  the  flume  proper 
during  the  irrigation  season  without  interfer- 
ence with  the  fill,  leaving  the  building  of  the 
connections  at  each  end,  including  transitions, 
until  after  the  close  of  the  irrigation  season. 

Preliminary  to  actual  work  on  the  flume,  it 
was  necessary  to  build  about  an  eighth  mile 
of  road  to  transport  materials  to  the  work, 
and  to  provide  storage  space  for  sand,  gravel, 
and  cement  near  the  outlet  of  the  flume  and 
at  the  canal  level. 

Floor  joists  to  support  the  flume  forms 
were  4-  by  0-inch  and  2-  by  0-inch,  spaced 
on  2-foot  centers.  Every  third  floor  Joist  was 
a  4-  by  6-inch  which  extended  on  both  sides 
of  (he  forms  to  carry  a  4-foot  walkway.  In- 
termediate fli>or  joists  were  2-  by  G-inches 
and  supported  the  floor  only.  Floor  joists 
rested  on  four  10-  by  18-Inch  stringers  sup- 
ported by  3-post  bents  on  23-foot  centers,  ex- 
cept at  each  end  of  the  flume  where  shorter 
spans  and  lighter  construction  were  used. 
Hoveled  blocks  worn  placed  between  the 
stringers  and  caps  of  the  bents  to  fnclli- 

The  Reclamation  Era,  March  1941        f  87  } 


Temporary  timber  substructure  erection 

for    replacement    of   a    portion    of   the 

Tieton  Main  Canal 

tate  removal  of  floor  forms.  The  outside 
form  rested  on  the  floor  joists,  while  the  in- 
side form  was  suspended  from  a  frame 
which  in  turn  was  supported  by  the  4-  by 
6-inch  floor  joists.  This  frame  also  carried 
the  runway  on  which  the  concrete  was 
wheeled  to  place  and  from  which  the  tamp- 
ing was  done.  A  combination  form  tie  and 
spreader  rod  was  used  in  the  side  walls. 

After  the  outside  forms  were  set  in  place, 
the  steel  was  hung  and  then  inside  forms 
were  set  up.  Since  both  spans  of  the  flume 
are  identical  it  was  necessary  to  build  wall 
forms  for  only  half  of  the  flume.  Transition 
forms  for  only  one  end  were  built  and  used 
for  the  other.  Each  60-foot  section  of  the 
flume  was  a  continuous  pour  of  concrete  as 

Reinforced    concrete    flume    on    Tieton 
Main  Canal.    Completed  structure,  look- 
ing northwest  from  a  point  above  and 
south  of  the  outlet  transition 


was  each  transition.  Construction  of  the 
flume  proper  required  the  placing  of  about 
25,000  pounds  of  reinforcing  steel  and  152 
cubic  yards  of  concrete. 

Construction  of  this  flume  is  a  part  of  the 
major  structure  betterment  program  on  the 
Tieton  division  which  has  and  is  being  per- 
formed by  CCC  forces  at  camp  BR-66  with 
the  assistance  of  skilled  laborers  and  Bu- 
reau personnel.  It  is  only  one  of  several 
excellent  jobs  of  rather  difflcult  concrete 
construction  completed  by  CCC  forces  on  the 
Tieton  division  in  the  past  2  years.  Not 
only  have  the  boys  completed  a  creditable 
piece  of  work,  but  have  gained  much  valu- 
able training  in  reinforced  concrete  con- 
struction, through  on-the-job  and  off-the-job 
training  classes  which  were  held  during  the 
period  of  construction. 


Page  Lay-out  Opposite 

DIAMONDS  for  drilling  in  hard  rock  con- 
crete and  certain  geological  formations,  are 
purchased  to  the  tune  of  about  $25,000  a  year 
by  the  Bureau  of  Reclamation;  250  carats  of 
black  diamonds  and  500  carats  of  bortz 
diamonds — chips  less  than  one  seventh  of  a 
carat  each.  They  are  used  over  and  over 
again  until  they  are  too  small  to  handle  when 
they  are  sold  as  diamond  dust  for  grinding. 
Upper  lejt:  The  drill  setter  places  the  diamonds 
in  a  blank  core  bit  using  jewelers'  tweezers. 
Upper  right:  Bits  are  inspected  with  a  magnify- 
ing glass  before  and  after  use,  to  check  on 
alignment  and  fractures. 

Lower  left:  A  pattern  of  new  diamond  drill  core 
and  plug  bits. 

Lower  right:  An  anchor  holds  the  equipment 
close  to  the  tunnel  wall  where  diamond  drilling 
is  in  progress.  The  water  flow  is  used  to  wash 
cuttings  away  from  core  bit. 
Lower  inset:  Diamonds  are  weighed  before  they 
are  placed  and  afterwards  to  determine  the  loss. 
The  dome-shaped  bits  are  used  to  penetrate 
hard  material;  the  ring-shaped  bits  to  obtain 
core  samples  of  the  material. 


High -Yielding  Potatoes 

(Continued  from  page  85) 

Last  year  several  plowed  under  third-crop 
alfalfa  for  the  1941  potato  crop.  Although 
no  definite  facts  are  available  to  support  this 
procedure  compared  with  plowing  in  the  late 
spring,  data  will  be  accumulated  to  deter- 
mine such  value.  The  third  crop  does  not 
have  a  material  worth  when  costs  of  harvest 
are  deducted  and  it  is  believed  very  strongly 
that  the  loss  from  the  hay  crop  will  be  over- 
come materially  in  a  better  potato  crop  the 
ensuing  year. 


Size  of  Seed  Potato  Sets 

For  many  years  a  2-ounce.seed  potato  se 
has  been  advocated  for  potato  planting.  I 
has  been  common  observance  that  wheueve 
small  whole  tubers  have  been  used  bette 
stands  and  larger  crops  have  usually  re 
suited.  It  has  also  been  a  proven  fact,  ex 
perimentally,  that  the  smaller  the  cut  set,  th< 
smaller  the  number  of  stalks  produced  am 
the  lower  the  set-on  per  hill. 

Each  year  it  is  observed  that  the  potat 
plants  that  are  doing  best  in  the  field  duriiij 
the  early  stages  of  growth  are  those  whicl 
are  yet  being  supported  by  a  good,  solid,  non 
decayed  potato  seed  piece.  If  soil  condi 
tions  are  ideal  so  that  no  set  decay  occurs 
and  if  seed  is  planted  quite  closely  in  th 
rows,  very  good  yields  may  be  procured  oc 
casionally  from  small  sets.  However,  gen 
eral  practice  and  tests  are  showing  that  i 
good-sized  seed  piece  can  be  depended  upoi 
to  give  better  results  year  in  and  year  ou 
than  the  small  one. 

Each  year  some  tests  have  been  carried  t 
determine  the  value  of  the  size  of  potato  sets 
Last  year  on  one  farm  whole  2-ounce  tuber 
were  planted,  cut  sets  weighing  1.0,  2.4,  am 
1.1  ounces,  respectively.  The  field  wa 
planted  the  middle  of  May  with  two  o 
more  rows  of  each  type  of  set.  During  tin 
summer,  stand  counts  were  made  and  stall 
per  hill  counts.  Stands  were  found  to  b 
equal,  but  the  number  of  stalks  per  hil 
varied.  The  one-drop  hills  carried  an  aver 
age  of  4  stalks,  1.9  ounce  hills  4  stalks,  th 
2.4  ounce  4.3  stalks,  and  the  1.1  ounce  : 
stalks.  Yields  and  grade  were  determined  a 
harvesttime  in  October.  Results  of  this  tes 
as  to  grade  and  yields  are  shown  in  th< 
accompanying  tabulation. 

It  will  be  noted  by  this  test  that  the  poores 
quality  and  lowest  yield  occurred  with  tin 
small  cut  sets.  The  field  was  very  forth* 
and  a  longer  than  usual  growing  seasoi 
occurred. 

A  test  on  another  farm  last  year  demon 
strated  similar  results.  It  has  been  foun 
that  usually  a  2-ounce  set  will  produce  froi 
four  to  five  stalks  per  hill.  This  numbe 
seems  to  be  ideal  for  a  balanced  set-on 
potatoes  in  the  ground  and  provides  a  goo 
amount  of  foliage  which  soon  covers  th 
irrigation  rows  and  aids  in  maintaining  coo 
ness  of  soil.  Field  observations  are  a  Is 
bearing  out  the  fact  that  a  reasonable  amoun 
of  foliage  which  covers  the  ground  rathe 
quickly,  decreases  the  amount  of  fusariui 
blight. 


Total 
yield 

Percent 

Tnereas 
of  No.  1 

Size  sots 

per 

acre 

over 

hundred 

weight 

No.  1 

No.  2 

1  drop  (about  2  ounces)  

3IM.2 

76.2 

16.9 

83 

3(1  5 

68  1 

19  2 

38 

1  .  1-ounce  cut  sets 

327.2 

59.4 

24.5 

2.4-ouncecutsets... 

341.5 

(59.1 

20.1 

41 
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DIAMONDS  IN  INDUSTRY 


Deschutes  Project  CCC  Enrollees  Operate 
Construction  Equipment 


By  C.  C.  BEAM,  Associate,  Engineer,  CCC 


THE  Deschutes  project  of  the  Bureau  of 
Reclamation  is  located  in  central  Oregon, 
principally  in  Deschutes  and  Jefferson  Coun- 
ties. Project  headquarters  are  at  Bend,  Oreg. 
The  project  when  completed  will  consist  of 
the  Wickiup  180,000  acre-foot  storage  reser- 
voir on  the  upper  Deschutes  River,  about  45 
miles  south  of  and  upstream  from  Bend,  a 
1,000  second-foot  main  canal  diverting  from 
that  river  at  Bend  and  extending  northward 
a  length  of  65  miles,  and  a  lateral  system  for 
the  irrigation  of  50,000  acres  in  the  Jeffer- 
son water  conservancy  district  near  Madras, 
Oreg.,  about  45  miles  north  of  Bend,  which 
area  is  known  as  the  North  Unit  of  the 
project. 

Wickiup  Reservoir,  covering  11,000  acres, 
which  must  be  cleared  of  a  thick  growth  of 
lodgepole  or  "jack"  pine,  will  require  the 
construction  of  Wickiup  Dam,  approximately 
2.7  miles  long  with  a  maximum  height  of  85 
feet,  and  Wickiup  east  dike,  about  0.6  mile 
long  and  30  feet  high. 

In  the  finding  of  feasibility  for  the  project, 
it  was  determined  that  the  water  users  could 
repay  $6,000,000  of  the  total  estimated  cost  of 
$8,000,000.  It  was  therefore  further  deter- 
mined that  the  Civilian  Conservation  Corps 
would  contribute  work  having  a  value  of  at 
least  $2,000,000,  and  three  CCC  companies  were 
assigned  to  the  project  to  participate  in  the 
timber  clearing  and  in  the  construction  of 
the  dams  and  main  canal.  Two  three- 
company  camps  were  built,  one  near  Redmond, 
Oreg.,  and  one  at  the  Wickiup  Reservoir  site. 
One  company  began  the  clearing  of  the  reser- 
voir in  July  1938,  and  the  other  two  companies 
commenced  canal  construction  during  the  lat- 
ter part  of  September  of  the  same  year. 
Ordinarily  a  part  of  one  company  remains  at 
Redmond  to  work  on  the  canal  and  two  com- 
panies and  the  remainder  of  the  other  com- 
pany spend  8  summer  months  at  Wickiup  on 
reservoir  work  and  4  winter  months  at  Red- 
mond on  canal  work. 

With  the  beginning  of  the  CCC  program  on 
the  Deschutes  project  and  the  anticipated  use 
of  enrollee  operators  on  heavy  construction 
equipment,  there  was  considerable  conjecture 
and  discussion  regarding  the  feasibility  of 
placing  these  large  units  in  the  hands  of  un- 
trained and  inexperienced  young  men  ranging 
in  age  from  17  to  24.  It  was  thought  that 
the  repair  expense  might  be  excessive  due  to 
breakage  and  wear  occasioned  by  inexpert 
operation  of  power  shovels,  large  tractors, 
scrapers,  etc. 


Quite  satisfactory  progress  has  been  made 
using  enrollee  operators;  however,  certain 
factors  make  it  difficult  to  attain  maximum 
efficiency.  Each  enrollment  is  for  6  mouths 
only,  and  this  results  in  a  rapid  turnover  of 
enrollee  personnel.  New  enrollees  in  our  par- 
ticular camps  have  come  from  Indiana,  Ohio. 
West  Virginia,  and  Kentucky,  and  are  gen- 
erally inexperienced  in  productive  work  and 
almost  totally  inexperienced  with  heavy  equip- 
ment. At  the  end  of  each  6-month  enrollment 
period,  company  strengths  are  reduced  ap- 
proximately 50  percent  for  30  to  45  days  while 
discharged  enrollees  are  going  home  and  new 
recruits  arc  being  enrolled  and  transported 
west. 

Training  Program  for  Tractor  Operators 

Through  the  proper  selection  of  enrollees 
and  the  introduction  of  necessary  preliminary 
knowledge  through  off-the-job  classes,  there 


have  been  exceptionally  few  instances  when 
equipment  has  been  damaged  through  gross 
ignorance  of  rudimentary  procedures.  Of 
course,  careful  supervision  is  maintained  at 
all  times  over  construction  crews,  and  the 
machinery  is  inspected  regularly  for  evidence 
of  improper  handling  and  unsafe  mechanical 
condition.  In  these  elementary  classes  vari- 
ous fundamentals  regarding  operating  and 
servicing  are  taught  so  that  the  enrollee  has 
at  least  a  partial  knowledge  of  what  to  do 
and  what  not  to  do  before  he  is  allowed  to 
practice  actual  operation  and  servicing.  Fol- 
lowing an  enrollee's  selection  for  trial  as  an 
operator,  he  is  given  an  opportunity  to  act 
as  a  helper  to  an  experienced  operator,  where 
he  learns  how  to  service  the  equipment  and 
is  given  instructions  in  its  operation.  After 
he  becomes  a  helper  or  a  full-fledged  operator, 
he  attends  an  advanced  off-the-job  class  in 
tractor  operation,  where  he  can  obtain  more 
detailed  and  comprehensive  knowledge  rela- 


Scene  along  the  Deschutes  River  showing  a  part  of  the  Wickiup  Reservoir  area 

cleared  by  CCC  enrollees 


=i^= 
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iDrilling  rock  in  the  North  Unit  Canal  of  the  Deschutes  project,  following  stripping 

of  earth  cover 


.ve  to   the  servicing,   operation,  and   minor 

,lr  of  equipment. 

The  more  proficient  of  the  enrollee  opera- 
i  who  qualify  as  to  ability  and  length  of 
ice  are  awarded  operator's  cards  which 
•e  as  a  recommendation  of  their  ability 
applying  for  work  after  leaving  the 
The  operators'  cards  are  issued  by 
(manufacturers  of  heavy  construction  equip- 
ment, after  suitable  recommendation  by  local 
•supervisory  and  mechanical  personnel  having 
a  knowledge  of  the  enrollee's  ability.  The 
icarils  specify  the  particular  type  of  operation 
on  which  the  enrollee  has  become  skilled,  such 
as:  Operation  of  a  tractor  with  bulldozer,  op- 
eration of  a  tractor  with  8-  or  12-cublc-yard 
-cnipers,  etc.  Requirements  are  such  that 
nn  ••nrollee  is  unable  to  obtain  cards  until 
•tier  he  has  been  in  camp  a  year  or  more. 
Many  of  the  local  CCC  tractor  and  scraper 
»|H-r:itors  compare  favorably  with  the  average 
i>r  of  contractor's  equipment.  Accord- 
conservative  estimates,  about  16  capable 
•••!•  or  bulldozer  operators  are  trained  each 

Truck  Driving  and  Dumptnr  Operation. — 

'liflicult  to  recommend  enrollees  for  out- 

-iii.     truck   driving  jobs  after   receiving  ex- 

l»-rii-nee  on  the  project  because  only  1'Xs-ton 

trucks   and   dumptor  trucks  are  used.     The 

light  trucks  are  not  comparable  to  the  usual 

lic;ny    trucks   used   by   contractors   and   the 

dninptors  are  definitely  not  comparable  to 

heavy-duty   trucks.     They   have  equal 


speed  forward  or  backward,  are  driven  by 
the  operator  sitting  over  one  guiding  wheel 
facing  toward  the  driving  wheels,  have  a  very 
short  wheel  base,  and  a  gravity  dump.  Al- 
though skill  and  experience  is  required  to 
operate  them,  the  number  of  dumptors  used 
in  private  industry  is  believed  small  com- 
pared to  the  number  of  more  standard  types 
of  heavy  trucks  in  such  use.  Operators  can 
get  a  first-hand  knowledge  of  construction 
procedure,  such  as  spotting  trucks  under 
shovels  and  draglines,  on  embankments,  etc., 
and  can  be  given  recommendations  listing  the 
extent  of  their  ability  and  experience. 

Ten  dumptor  trucks,  with  a  capacity  of  4% 
to  5%  cubic  yards,  and  eighteen  1%-ton  dump 
trucks,  are  assigned  to  the  project,  but  as  many 
of  them  are  old  trucks,  they  are  quite  fre- 
quently out  of  service  for  repairs. 

At  the  present  time,  one  enrollee  Is  satis- 
factorily operating  a  IVi-cublc-yard  shovel. 
Through  his  experience  gained  in  the  CCC,  he 
has  passed  the  United  States  civil-service  ex- 
amination for  oiler,  power  shovel,  or  dragline 
operator. 

Rock  Drilling  and  Blasting 

The  upper  20  miles  of  the  North  Unit  Canal, 
now  under  construction,  is  about  20  percent 
lava  rock.  The  rock  Is  rather  shallow  in 
the  bottom  of  the  canal  except  where  lava 
ridges  occur,  and  this,  with  the  fact  that  the 
rock  Is  of  such  character  as  to  prevent  the 


springing  of  holes  (enlarging  the  bottom  of 
drill  holes  to  hold  a  larger  volume  of  powder 
by  firing  small  charges  and  blowing  out  the 
broken  fragments),  makes  it  necessary  to  drill 
the  holes  close  together,  to  get  the  required 
loading  of  blasting  powder  and  causes  much 
more  drilling  than  in  other  types  of  rock. 
At  present,  four  315-cubic-foot  compressors 
are  in  use,  driving  14  to  18  jackhammers,  de- 
pending upon  the  drilling  conditions  encoun- 
tered. Thirty  to  forty  enrollees  are  used  on 
the  rock  crew.  By  using  three  enrollees  to 
each  two  jackhammers  and  at  times  two  to 
each  Jackhammer  and  alternating  them  on 
the  hammers  at  frequent  intervals,  the  work 
accomplished  closely  approximates  that  ordi- 
narily obtained  from  a  contractor's  crew,  ex- 
cept as  reduced  by  the  5-day  week. 

A  blasting  crew,  consisting  of  a  civilian 
powderman  and  about  10  enrollees,  transports 
the  powder,  prepares  primers,  loads  the 
holes,  wires  for  the  shots,  and  performs  other 
related  duties.  An  average  blast  consists  of 
800  to  1,200  loaded  holes  which  are  fired  by 
a  125-volt,  T'Xrkilowatt,  light  plant  which  was 
assembled  on  the  project  utilizing  a  discarded 
truck  motor  and  a  used  generator.  About 
3  pounds  of  powder  and  two  blasting 
caps  are  used  per  cubic  yard  of  rock.  Forty 
percent  Stick  powder  is  used  for  primers, 
and  40  percent  bag  powder  for  the  balance 
of  the  load.  Only  electric  blasting  caps  are 
used,  and  other  CCC  safety  regulations  rela- 
tive to  blasting  are  rigidly  observed. 

Enrollees  who  serve  a  reasonable  time  on 
any  one  of  the  above  specialized  crews  are 
capable  of  performing  satisfactory  work  on 
contractors'  or  private  crews  after  discharge 
from  the  CCC,  where  the  conditions  encoun- 
tered do  not  differ  greatly  from  those  on 
which  they  have  had  experience.  In  recom- 
mending enrollees  for  outside  positions.  It 
has  been  the  policy  to  state  both  the  quali- 
fications and  the  limitations  of  each  indi- 
vidual so  that  the  recommendations  will  have 
a  real  value  to  employers  and  will  not  be 
regarded  by  them  as  inaccurate  and  effusive 
statements  of  doubtful  value. 

Tucumcari  Celebrates 

(Continued  from  page  8}) 

sand.  The  administration  building  being  n 
type  of  Santa  Fc  architecture,  and  it  being 
at  the  holiday  season,  this  was  considered 
an  inexpensive  and  appropriate  method  of 
decoration  for  our  celebration.  Hundreds  of 
people  made  trips  especially  to  see  the  spec- 
tacle, and  those  who  were  unable  to  leave 
their  business  to  attend  the  open  house 
during  the  daytime  were  able  to  view  the 
building  illuminated  in  this  manner. 

The  members  of  the  district  board  and  the 
citizens  of  Tucumcari  generally  are  to  be 
congratulated  on  making  possible  the  site  for 
this  appropriate  administration  tnilUllnir. 
which  action  further  demonstrates  their  njv 
preclation  of  this  irrigation  development. 
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Strawberry  Clover 

(Continued  from  page  86) 

ing  importance  as  it  makes  a  good  growth, 
is  relished  by  livestock,  and  has  a  high  feed- 
ing value.  Strawberry  clover  also  possesses 
the  advantage  of  being  able  to  grow  on  acid 
as  well  as  alkaline  lands,  and  all  kinds  of 
lands  between  these  two  extremes,  provided 
ample  moisture  is  present.  Plenty  of  water 
is  necessary  for  good  production  of  this 
clover. 

Unquestionably,  strawberry  clover  is  prov- 
ing a  most  valuable  addition  to  the  irrigated 
pastures  of  the  Klamath  Basin.  As  farmers 
become  more  generally  acquainted  with  this 
clover  and  realize  its  adaptability  to  various 
soil  and  climatic  conditions,  as  well  as  its 
palatability  to  livestock,  the  demand  for  seed 
will  increase,  thus  providing  another  avenue 
of  profit  to  the  grower.  Experience  on  the 
Klamath  project  indicates  that  this  clover  is 
particularly  well  adapted  to  the  irrigated 
lands  of  the  Western  States  and  perhaps  may 
be  suited  also  to  moist  lands  in  the  Middle 
West  and  East  as  well. 

Strawberry  clover  is  a  perennial  with  a 
habit  of  low  growth  and  spreads  by  creeping 
stems  that  root  at  the  nodes.  It  is  similar 
to  white  clover  in  many  respects,  particularly 
while  in  early  bloom,  but  later  the  seed 
heads  make  identification  comparatively  easy. 

On  the  Klamath  project  seeding  is  usually 
done  on  a  well-prepared  seedbed  during  either 
spring  or  summer.  Where  land  is  inclined 
to  bake,  a  light  surface  covering  of  old  straw, 
manure,  or  other  similar  materials,  is  some- 
times used.  The  seedbed  should  be  well 
packed  and  seed  should  be  broadcast  or  drilled 
in  very  shallowly.  From  4  to  5  pounds  per 
acre  are  generally  recommended  on  the  Klam- 
ath project.  In  pasture  mixtures  of  grasses 
or  clovers,  one-half  to  one  pound  per  acre 
of  strawberry  clover  is  included.  This  clover 
is  a  little  slow  in  starting  and  the  first  year 
does  not  compare  with  other  domestic 
clovers. 
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Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  oj  Reclamation 


Project 

Office 

Official  In  chant. 

Chief  clerk 

District  counsel 

Nam* 

Title 

Nam* 

Addreo. 

AIL  American  Canal  

Yuma  Arii 

Leo  J.  Footer  

ltua»ell  S.  Ueurance  
F.  C.  Yoitna-blutt  
R.  J    Xeweil       . 

Co  traction 

J.  C.  Thrailkill  
Edgar  A.  Peek  

I.oe  Annie..  Calif. 
Kl  Paao.  Tex. 
Hillino.  Mont. 
Portland.  Ore.. 
l.i«  Amelea.  Calif. 
Hillinn.  Mont. 
HilliiK.    Mom. 
Kl  Paao.  Tex. 
l.oa  Anniee.  Calif. 
IM  Annie..  Calif. 
Ue  Annlee.  CaJH. 
I.OB  Auelee.  Calif. 
Halt  Lake  City,  f  1.1. 
Kl  Paao.  Tex. 
Portland.  Ore«. 
Portland.  Ore.. 
l.'«  Ancelea.  Calil. 
Halt  l.ak.  City.  fiah 
Halt  l«k.  City.  I'lali 
Billion.  Mont. 
Portland.  Ore.. 
11,11,,,,.    Mom 
PorUand.  Ore.. 
Portland.  Ore.. 
Hillinn.  Mont. 
Halt  l-ak..  City,  f  tal- 
Hillinn.  Mont. 
Halt  Lake  Cily.  fiah. 
lx»  Aniele..  Calif. 
Portland.  Ore.. 
!..»  AnnJee.  Calif. 
Halt  l^ke  City.  Utah. 
Halt  l-»k.  City.  flab. 
Hillinn.  Mont. 
Kl  Paao.  Tex. 
Hillinn.  Mont. 
S.lt  1  .k.  (My.  li.h 
Hillmn.  Mont 
Hillinn.  Mont. 
Hillinn.  Mont. 
Halt  Lake  City.  Utah. 
Kl  Paao.  Tex. 
Portland.  Ore.. 
Halt  l-.k'  City.  Hub. 
Portland.  Ore.. 
Portland.  Ore.. 
Portland.  Ore.. 
Portland.  Ore.. 
Loe  Awriea.  Calif 

Altus  Okla 

H.  J.  8.  Devriee.  

Newell.  8.  Dak  
Boise.  Idaho  
Boulder  City.  Nev  
Glendlve.  Mont  
Williaton.  N.  Dak  
Carlsbad,  N.  Mez 

Boise                                          

Construction  engineer  
Director  of  power  .. 
Construction  engineer........ 
Resident  engineer.....  
Superintendent  ..... 
Supervising  engineer  t  .  

Robert  B.  Smith  
Gail  H.  Baird... 
Edwin  M.  Bean  
Robert  L.  Newman  
E.  W.flhepard  
E.  R.  MilU  

B.  E.  .Stoutemyer  
R.J.Cofley... 
W.J.  Burke  
W.J.  Burke... 
H.  J.  8.  Devriee  
K.J.Coffey  
R.J.Cofley... 
R.J.Coffey... 

Boulder  Canyon  1  
Buffalo  Rapids  
Buf  oni  -Trenton  ....... 

Paul  A.  Jonea  

Parley  R.  Nceley  

Central  Valley  
Hhnsta  Dam  ._._........-.. 
Friant  division  

Sacramento.  Calif  
Redding.  Calif  
Friant.  Calif  

R.  8.  Calland  
Ralph  Lowry  
R.  B.  William.  

Colorado-Uig  Thompson  
Colorado  River  

Kates  Park.  Colo  
Austin.  Tex  
Coulee  Dam.  Wash  
Bend.  Ore*  
Yuma.  ArU  

Clevee  H.  Howell... 
Charlea  P.  Sectr  
F.  A.  Banka  
D.S.Stuver  
l<o  J.  Foater  
W.  J.  Chinaman  

Construction  engineer  
Supervising  engineer  f  ... 
Construction  engineer  1  
Supervising  engineer  

C.  M.  Voyen.... 
William  F.Sha  
C.  B.  Funk  

Noble  O.  Anderson  

R.J.  Corley  
J.  R.Alexander  
H.  J.  8.  Devriee  
B.  E.  Stoutemyer......   . 
B.  E.  Stoutemyer  

l>eachule*  

Grand  Valley  

HumlM.ldt  

Reno.  Nev  

Floyd  M.  Spencer  
Irvin  J.  Matthewa  
B.  E.  Hayden 

Keixlrick                     

Casper.  Wyo  
Klamath  Falls.  Oreg.  .. 
Malta.  Mont  

Construction  engineer  ....... 

(feo~rii~W.~i.Vie  
W.  I.Tin,ley  
E.  E.  Chabot  
O.  C.  Patteraoo  

W.J.  Burke  
B.  K.  Stoutemyer  
W.J.  Burke  
B.  E.  Stoutemyer  
B.  E.  Stouteti-yer  
W.J.  Burke  

Milk  Itiver  
'.Mh-idoka  Po"w«  Plan  t"  III  III  I  "  "  ^ 

Harold  W.  Center  
.Stanley  R.  Marean  
C.  0.  Dale  
Denton  J.  Paul  
E.  O.  Laraon  
C.  F.  Oleaaon  
E.  O.  Lanon  
D.  L.  Carmody  

Superintendent...  _  .  
Superintendent  
Resident  engineer  f.  
Construction  engineer  ... 
Construction  engineer  
Superintendent  of  power.  .  
Construction  engineer  
Superintendent  . 

Buriey.  Idaho  
Rupert.  Idaho  
Hemingford.  Nebr  
Provo.  Utah  
Guernsey.  Wyo..  
Provo,  Utah  
Orland.  Calif  

S..rth  Plaite  

A.  T  Stirnpa. 

Ogden  River  
Orland  

Francia  J.  Farrell  
W.  1).  Funk  

J.  R.Alexander  
R.J.Cofley  

Parker  Dam.  Calif 

Samuel  A.  Me  William.... 

Construction  engineer.  
Construction  engineer  
Construction  engineer  
Construction  engineer  
Superintendent  

Oeone  B.  Snow  
Frank  K.  Uawn......  
Franci.  J.  Farrell  ... 
Joaeph  P.  Siebeneicher.  .  . 
H.  If.  Berryhill... 
C.  B.  Wenuel  

R.J.Coffey  

J.  R.Alexander  
W.J.  Burke... 
J.R.Alexander  
H.J.  8.  Derriee  

Vallecito.  Colo  
Provo.  Utah  _  

Rapid  City.  S.  Dak 

Provo  Hiver  
IU....I  Valley  
Itio  Grande  

E.  O.  Laraon  
Horace  V.  Hubbell... 
L.  K.  Flock  

Kl  Paso.  Tex  

H»n  Luis  Valley  

Monte  Viato.  Colo  
Powell.  Wyo... 
Cody.  Wyo  
ralrfield.  Mont  

H.  F.  Bahmeier  
L.  J.  Windle... 
Walter  F.  Kemp  
A.  W.  Walker  

Construction  engineer  ... 

.1    R    Alexander  

Heart  Mountain  division  
Sun  River  

Superintendent  
Construction  engineer  

L.  J.  Windle  I  
L.  J.  Windle"  

W.J.  Burke... 
W.J.  Burk.  
W.J.  Burke  

Floyd  M.  Spencer  
Harold  W    Mutch 

Construction  engineer  1.  .  

J.  R.  Alexander  

Umatilla  (McKay  Dam)  

Pendleton.  Ore.  
Montroee.  Colo  

C.  L.  Tice  
Herman  R.  F.lllott  

Uncompahgre:   Repairs  to  canals  

Construction  engineer  1  

Ewalt  P.  Anderson  

J.  R.  Alexander  

Yakima      " 

Vale.  Ore.  
Yakima.  Waah  

Yakiina.  Wa.h 

C.  C.  Ketchum.... 
David  E  Ball 

Superintendent  .  
Superintendent  J  
Construction  *n  gineer  
Superintendent  

Geo.  A.  Knapp  
Jacob  T.  Davenport  

B.  E.  Stoutemyer  

Rosa  division 

Charlen  E.  Crownover  
C.  B.  Elliott  

Yuma  Yuma,  Aril  

R.J.Cofley  

1  Boulder  Dam  and  Power  Plant.  I  Actlns.  1  laland  Park  and  Onuay  Lake  Dam.. 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Operating 

official 

Secretary 

Name 

Title 

Name 

A  -Mr*. 

Baker  

BoitMl  

Board  of  Control  

Boise.  Idaho 

Wm    II    Tuller 

Bowel  

Black  Canyon  irrigation  district  

Chaa.  W.  Uolmea... 

Superintendent... 

L.  M.  WaUoo.... 

Notus. 

French  town,  Mont....  . 

Tom  Hheffer  

Superintendent  

Ralph  P.  ScheAer.... 

Huson. 

<ir»».l  Valley  Orchard  Mes*  1  
Hu..,l»>ld  t  
Huatley  «  
Hyruiul  

Klamath    I-angell  Valley  1 

Orchard  Mesa  irrigation  district  
I'ershing  County  water  conservation  district.. 
lluniley  Project  irrigation  district  
South  Cache  W.  U.  A  

Grand  Junction.  Colo  
Lovelock.  Ner  
Batlantine.  Mont  
Logan.  Utah  .  

Jack  H.  Naeve... 
Roy  F.  Mefflev  

H.  Smith  Richards  

Superintendent  
Superintendent  ... 

Superintendent.......... 

C.  J.  MeConnlok... 
C.H.  Jones  
11.8.  Elliott  
Harry  C.  Parker........ 

Grand  Jcta. 

. 
IlallasiuaM 
Loo*. 

Klarnath.  Horsefly  1  

Milk  Itiver:  Chinook  division  »  

Horsefly  irrigation  district... 
Board  of  Control  
Alfalfa  Valley  irrigation  district  
Fort  Belknap  irrigation  district  

Bonanxa.  Oieg  
Sidney.  Mont  
Chinook.  Mont  

Benson  Dlxon,.  
Aiel  Persson  
A.  L.  Benura  

H.  B.  Bonebright 

President  

President.... 
President 

Itorothy  Ey««.  
Assl  Perssoa  
R.  H.Ctaxkaon.... 
L.  V.  Bogy 

BOSMS^ 

• 

itunonk 

Paradise  Valley  irrigation  district  

C.  J.  Wurth... 

President     ,  .  ,  ,  L  .  ,  .    .... 

J.  F.  Sharpies     

Zurich 

Mint-loka:  Gravity!  

Minidoka  irrigation  district... 

Frank  A.  Bsllard 

Hurley  irrigation  district 

Goading  I... 
Moon  l...k.  

SswIftniU  l. 

Amer.  Falls  Reserv.  Diet.  No.  2... 
Moon  Lake  W.  U.  A,  

Uooiling.  Idaho... 
Roosevelt.  Utah  

S.  T.  Baer... 
H.  J.  AHreci  

Manager..  . 
PrmitUni.  

Ida  M.  Johnson..* 
l-oui.  Galloway  

l.,K>1ll»C 

lt»oeev.i.lt. 

North  Plat  te:   Interstate  division  t... 

Pathfinder  irrigation  district  

Mitchell.  Nebr  

T.  W.  Parry 

\l  %•»'  *  """                                """ 

Fort  I^ramie  divbion  <  
Fort  Urmmie  division  *  

Gering-Fort  Laramie  irrigation  district  

tiering.  Nebr....  .._. 

W.  0.  Flseaor  

Floyd  M    Roush 

Superintendent  

^',  ti.  Ktiogman... 

i.«Mir.c 

Northport  division  *  

N'nrthport  irrigation  district  ,  ... 

Northport.  Nebr  

Mark  Iddinc*  

M.W1  J.  Thompson  

llrklgsvorv 

Okanogan  1  

okanogan  irrigation  district. 

Okanogan.  Wash      ,. 

-,.•-,,  \,    i   

Wn>    IV  Stepbeos  

<»«.Ua. 

Salt  Itiver  I  

Banpete:    Kpliraim  divicion  

Salt  River  Valley  W.  U.  A  

Phoenix.  Aru  

Kphraim    Utah 

H.  J.  Lawson  

Gea.  supt,  and  eh.  eng... 
President 

K    <      Itmshaw... 

in.a*Nis. 

Hpring  City  division  

Horseshoe  Irrigation  Co  

Spring  City.  Utah.  ........ 

Shoshone:  Garland  division  «  

Shoshone  irrigation  district  

Powell.  Wyo  

Paul  Nelaon  
Floyd  Luoaa 

Irrigation  superintendent  . 

Harry  Barrows  ....... 

Stanfield  

Sianfi*>M  irrigation  district  

Mlanneld,  Orsg  

l«  F.  CUrk  

Superintendent  

F    A.  Baker  

S^Bhe.4 

Bun  River:   Fort  Shaw  division  «... 

Fort  Shaw  irrigation  district..  . 

Fort  Shaw.  Mont.... 

C.  L.  Bailey... 

Manager 

<•    1     Hailey... 

Fort  «ka». 

Greenfields  division... 

Greenfield)  irrigation  district.... 

K..irl.fl.l.  Mont  

A.  W.  Walker  

Manager  

H.  P.  Waam  

Fairnt4.1. 

West  divi,uuQ  I  
^•Uastialiai  i  1  

West  Kxt*n>ion  irrigation  district.... 
Uaoompahgre  Valley  W.  U.  A  

Irrigon.  Orag.............. 
Montrose.  Colo  

A':  c."  Hough  to.;::;;:::::;; 

M..«.r  

A.C.  Hougtitoa  
H.  I>    Gallowar-....- 

Irrigoe,. 

1  puer  Snake  River  Storage  

Fremont-Madison  irrigation  district  

11    O.  Fuller... 

PreeMeot 

John  T.  Whit* 

St.  Antboay 

Weber  River.... 

Weber  River  W.  U.  A  

Ogtlsn.  Utah  

l».  I>.  Harris.... 

Manacev             ...    . 

11    D    Harris         .    . 

Ogtlesi. 

Yakima.  KittiVas  jiviaiuo  I  

Kittlus  reclamation  district  

Kllensbun.  Wash  

0.0.  Hughee  

Mananr  

O.  L.  Sterling  

KfUsisburt. 

I  B.  K.  Htoutemyer.  dUlrkt  counael.  Portland.  Orel 
I  R   J.  Cutty,  dielrict  counael.  Ix»  AnnJei.  Calil. 


I  J.  R.  AUxandw.  .llalrict  oou«ael.  Salt  l^ke  City.  Utah. 
<  W.  J.  llurk..  dlelrkt  c 
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The  Preservation  of  Our  Natural  Assets 


IT  IS  BECOMING  increasingly  apparent  that  the  United 
States  is  on  the  threshold  of  an  economic  readjustment  neces- 
sitated by  the  distorted  and  turbulent  conditions  in  which  the 
world  finds  itself.  It  will  undoubtedly  be  essential  for  us  as 
a  Nation  to  reappraise  and  revalue  our  resources;  to  inventory 
what  is  left  of  the  stocks  of  materials  in  the  Nation's  natural 
storehouses  above  and  below  the  ground.  We  are  confronted 
with  the  gigantic  task  of  discovering  our  full  capability  from 
the  point  of  view  of  our  natural  resources  and  then  of  trying 
to  fit  ourselves  into  the  new  -scheme  of  things — a  pattern 
completely  different  from  anything  we  now  know. 

In  this  new  pattern  the  conservation  of  our  natural  resources 
will  be  of  paramount  concern.  That  is  to  say,  we  must  use 
what  is  needful  but  we  must  not  waste;  we  must  learn  to  know 
what  we  have  to  extract  from  our  stocks  to  find  new  uses  for 
those  which  are  plentiful  so  as  to  husband  those  with  which 
we  are  less  adequately  supplied.  A  nation  without  natural 
resources  is  confronted  with  physical  as  well  as  industrial 
bankruptcy.  This  Nation  is  abundantly  supplied  with  many, 
if  not  most,  of  those  ingredients  which  are  necessary  for  the 
maintenance  and  improvement  of  our  way  of  life. 

The  conservation  function  of  the  Department  of  the  Interior 
was  emphasized  by  the  President  and  the  Congress  recently 
when,  a*  part  of  his  reorganization  program,  President 
Roosevelt  transferred  the  Bureau  of  the  Biological  Survey 
and  the  Bureau  of  Fisheries  from  other  Departments  to  the 
Department  of  the  Interior  where  they  were  consolidated  for 
more  effective  administration  into  the  Fish  and  Wildlife 
Service. 

I  forbear  to  cite  columns  of  available  statistics  to  signify 
the  magnitude  of  the  work  which  is  being  done  by  the  bureaus 
and  agencies  in  the  Department  of  the  Interior.  I  would  like 
to  say,  however,  that  since  1902  the  Bureau  of  Reclamation 
has  built  165  dams  to  provide  water  for  about  4,000,000  acres 
of  arid  and  semiarid  land,  thus  offering  opportunities  on  farms 
and  in  rural  centers  for  hundreds  of  thousands  of  persons. 
Since  1879,  the  Geological  Survey,  with  the  help  of  a  large 
corps  of  trained  scientists  and  engineers,  has  been  investigating 
and  recording  the  resources  of  the  Nation,  thereby  permitting 


of  the  wiser  use  of  these  products  and  making  it  possible  for 
us  to  use  domestic  instead  of  imported  materials  essential  for 
farm  and  industrial  development.  The  Fish  and  Wildlife 
Service  operates  110  fish  hatcheries,  produces  more  than 
8,000,000,000  fish  eggs  yearly  to  replenish  our  streams  and 
coastal  waters,  and,  in  addition,  protects  many  thousands  of 
animals  and  birds  in  the  interest  of  a  continued  development 
of  our  commerce.  The  General  Land  Office  provides  for 
the  careful  use,  management,  and  disposal  of  millions  of  acres 
of  public  land  and  their  minerals.  The  Grazing  Service 
supervises  more  than  140,000,000  acres  of  public  grasslands 
in  the  Western  States,  over  which  some  12,000,000  head  of 
livestock,  belonging  to  more  than  20,000  owners,  graze. 
The  Bituminous  Coal  Division  not  only  looks  after  the  con- 
servation of  a  very  important  resource,  it  is  concerned  about 
prices  so  that  the  consumer,  as  well  as  labor  and  capital,  may 
be  equitably  treated.  The  Bonneville  Power  Administration 
is  helping  to  build  a  new  industrial  empire  in  the  forest- 
depleted  areas  of  the  Northwest.  The  Petroleum  Conserva- 
tion Division  is  cooperating  with  the  States  in  the  conserva- 
tion of  oil,  a  resource  which  is  of  utmost  importance,  not 
only  to  our  people,  but  to  our  defense. 

In  view  of  the  ever-growing  demands  which  will  be  made 
upon  our  natural  resources,  the  Department  of  the  Interior, 
a  principal  conservation  agency  of  your  Government,  looking 
ahead  to  a  future  in  which  the  protection  and  enhancement 
of  the  public  interest  will  require  a  more  careful  conservation 
of  our  natural  resources,  is  establishing  lines  of  action  through 
which  it  hopes  to  give  to  the  people  that  type  of  service 
which  will  insure  a  continuity  of  industrial,  commercial, 
and  domestic  improvement.  Thrift  now,  research  now, 
adoption  of  plans  and  programs  now  that  are  designed  to 
make  us  more  self-sufficient  as  a  Nation,  will  make  us  a 
happier  people  in  the  years  to  come.  The  Department  of 
the  Interior  is  in  complete  accord  with  this  ideal  and  looks 
forward  to  doing  its  part  in  endeavoring  to  attain  it. 

HAROLD  L.  ICKES, 

Secretary  of  the  Interior. 
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Color  ado -Big  Thompson  Project 
Attracts  Visitors 

By  JAMES  L.  OGILVIE,  Assistant  Engineer 


TIIK  Colorado-Big  Thompson  project,  :iiiy 
feature  of  which  is  within  a  few  hours' 
driving  time  from  Denver.  Colo.,  is  attracting 
;i  steadily  increasing  numher  of  prominent 
visitors  from  the  United  States  and  foreign 
countries.  There  are  several  reasons  why 
this  project,  as  construction  progresses,  will 
continue  to  attract  increasingly  large  num- 
bers of  interested  visitors  from  all  over  the 
world. 

The  entire  project,  although  spread  over 
a  large  area,  is  easily  accessible  over  sum;1  of 
the  best  highways  in  the  State  of  Colorado. 
I'nlike  some  of  the  projects  under  construc- 
tion, which  are  in  new  areas  that  have  not 
IM-CII  developed,  the  Colorado-Big  Thompson 
project  is  in  one  of  the  well-develoi>cd  parts 
of  the  State.  An  interesting  fact  is  that 
the  main  features  of  the  project  are  in  the 
heart  of  a  highly  developed  tourist  area  to 
which  countless  numbers  flock  each  summer 
for  their  vacations. 

The  many  lyi>cs  of  work  which  will  be 

IH'rfor d  in  the  construction  of  the  different 

features  of  the  project  will  attract  visitors 
from  all  walks  of  life.  A  few  of  the  differ- 
ent features  of  the  project  arc:  Karth  and 
ro(  k-lill  dams.  tunnels.  siphons,  canals, 
power  plants,  power-transmission  lines,  sub- 
stations,  and  a  pumping  plant.  All  of  the 
above  features  entail  many  si>ecial  kinds  ol 
construction,  each  of  which  will  attract  those 
who  -pcciali/c  in  similar  work. 


An  awe-inspiring  view  in  Rocky  Mountain  National  Park  as  seen  from  the 
famous  Trail  Ridge  Road,  one  of  the  most  scenic  highways  in  Colorado 
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The  headwaters  of  the  Cache  La  Poudre  River  where  the  Trail 
Ridge  Road  crosses  the  continental  divide.  Beavers  vie  with 
the  Bureau  of  Reclamation  for  top  honors  in  dam  construction 


One  of  the  high  watersheds  which  feed  snow  water  to  crops  in  the  valleys 


Front:  A  peaceful  valley  just  a  few  miles  from 
the  Colorado-Big  Thompson  project  head- 
quarters area  at  Estes  Park,  Colo.  There  is 
no  end  to  the  travels  of  one's  imagination  in 
a  quiet,  colorful  setting  such  as  this,  on  a 
cool  summer  evening. 

Back:  A  turbulent  stream,  the  Big  Thomp- 
son River,  rushing  toward  the  valleys  where 
it  will  be  diverted  by  irrigation  systems  to 
furnish  much  needed  water  to  the  agricul- 
tural area.  A  beautiful  stream  for  visitors  of 
the  Colorado-Big  Thompson  project  to 


The  main  features  of  the  Colorado-Big 
Thompson  project  are  distributed  over  a 
wide  area  extending  from  the  eastern  foot- 
hills of  the  Rocky  Mountains  north  of  Den- 
ver, Colo.,  to  the  west  slope  of  the  Conti- 
nental Divide  in  the  vicinity  of  Kremmling, 
Colo.  Any  one  of  the  features  or  points  of 
interest  of  the  project  can  be  reached  by  all- 
wcathcr  surfaced  highways  from  practically 
any  point  in  the  State.  There  are  no  "rough 
Init  passable"  construction  roads  leading  to 
the  features  under  construction  which  might 
tend  to  discourage  the  casual  observer  who 
more  often  than  not  ends  up  by  showing 
unusual  interest  in  the  entire  project.  The 
accessibility  of  the  several  features  of  the 
project,  together  with  the  transportation 
facilities  occasioned  by  the  modern  automo- 
bile, has  brought  people  from  all  over  the 
country  into  contact  with  the  project. 

Aid  to  Agriculture 

Another  factor  which  has  added  materially 
to  the  list  of  visitors  attracted  yearly  is 
the  fact  that  the  area  to  be  served  by  the 
project  is  already  a  highly  developed  farm- 
ing district  with  a  population  of  approxi- 
mately 175,000  people  who  depend  almost 
entirely  on  this  area  for  a  living.  It  is 
reasonable  to  suppose  that  all  of  these  peo- 
ple, many  of  whom  are  now  being  furnished 
electric  energy  for  the  first  time  '  in  their 
lives  through  the  several  rural  electric  asso- 
ciations which  have  been  developed  or  are 
being  developed,  largely  because  cheaper 
power  was  in  sight  through  the  development 
of  the  project,  and  others  who  are  realizing 
the  benefits  of  reduced  electrical  rates,  are 
vitally  interested  in  the  progress  and  con- 
struction of  the  work. 

Not  only  those  who  receive  electrical  bene- 
fits are  interested  but  also  those  who  will 
profit  by  the  added  irrigation  water  which 
will  be  diverted  and  stored  to  be  used  as 
a  supplemental  water  supply  in  the  highly 
intensified  farming  area  comprising  the 
Northern  Colorado  Conservancy  District.  It 
(Continued  on  page  101) 
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Shadow  Mountain  Camp 

Colorado -Big  Thompson   Project,   Colorado 

By  JAMES  L.  OGILVIE,  Assistant  Engineer 


SHADOW  Mountain  Camp  is  located  between 
(Jraml  Lake  and  Granby,  Colo.,  about  4»/j 
miles  from  Grand  Lake  and  12  miles  from 
Uranby  at  an  elevation  of  approximately 
v.'!7.~i  feet  above  sea  level.  The  entrance  to 
i  In-  camp  is  directly  off  United  States  High- 
wa\  NCI.  34  which  connects  with  United 
Suites  Highway  No.  40  near  Granby,  Colo. 

The  camp  is  located  about  800  feet  from 
l  lie  main  highway  in  a  thick  growth  of  pine 
trees  which  practicaljy  conceal  all  the  build- 
ings from  the  road.  The  camp  Is  readily 
accessible  from  Denver,  Colo.,  over  United 
Slates  Highways  Nos.  34  and  40,  both  of 
which  are  oil  surfaced  and  maintained  as 
year-round  traveled  roads. 

The  Camp 

The  camp,  when  Shadow  Mountain  Lake 
is  i  oinpleted,  will  lie  within  a  few  hundred 
feet  of  the  shore  line  which  slopes  gently  up 
t<>  the  steeper  slope  back  of  camp.  This 
shun-  line,  with  its  natural  surroundings 
of  trees  and  rocks,  together  with  the  won- 
derful view  of  the  higher  mountains  across 
Hi'-  lake,  will  create  a  beautiful  setting  for 
the  entire  camp. 

The  entrance  extends  from  the  main  high- 
way hack  to  camp  in  the  form  of  a  long  "S" 
which  finally  straightens  out  to  form  the 
main  siren.  At  the  end  of  the  street  Is  a 
circular  drive  affording  drivers  of  vehicles 
a  convenient  place  to  turn. 

The  first  building  seen  when  entering  the 
camp  is  the  official  garage  to  the  left  of  the 
driveway.  Next  in  order,  facing  each  other 
across  the'  street,  are  two  duplex  cottages, 
i  wo  3-room  residences,  and  two  4-room  resi- 
dences. Finally,  facing  on  the  circular  drive 
a  l  the  end  of  the  street,  are  two  5-room 
residences. 

The  entire  camp  is  located  on  a  gently 
-'"I'iiii.-  hillside  with  the  main  street  running 
approximately  level  along  the  contour  of  the 
hill.  l!ecaii>.e  of  this  slope,  the  houses  on 
the  north  side  of  the  street  are  at  a  lower 
eh  \ation  than  those  on  the  south  side.  This, 
together  wiih  the  fact  that  the  houses  are 
not  uniformly  spaced  from  the  street,  creates 
a  very  pleasing  effect,  making  it  appear  that 
the  residences  are  in  little  individual  settings 
of  i  heir  own.  Because  many  pine  tree-, 
rocks,  and  other  natural  features  have  been 
left  and  are  inc-or|Kiraied  into  the  landscap- 
ing the  yards  blend  smoothly  into  the  back- 
ground provided  hy  nature.  All  of  the  camp 


A  typical  view  of  one  of  the  3-room  residences.     Note  how  the  trees 
have  been  left  in  order  to  preserve  the  natural  appearance  of  the  camp 


A  4-room  residence  showing  natural  surroundings  of  trees  and  rocks 
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One  of  the  duplex  cottages, 
of  the  main   street  which 


has  been  constructed  by  contract  with  the 
exception  of  minor  landscaping  details. 

The  two  duplex  cottages  furnish  comfort- 
able living  accommodation*  for  four  families. 
Each  individual  accommodation  is  made  up 
of  a  living  room,  kitchen,  bedroom,  bath, 
large  glassed  porch,  and  a  garage.  The  ga- 
rages are  built  into  the  cottages  in  such  a 
manner  that  they  separate  the  two  living 
quarters  thus  affording  more  privacy  for  each 
individual  accommodation.  The  duplex  cot- 
tages do  not  have  basements.  Frame  con- 
struction is  used  throughout  the  cottages  each 
of  which  is  painted  white  with  a  contrasting 
green  trim  and  a  green  composition  shingle- 
type  roof.  Composition  board  in  pleasing 
panels  and  designs  has  been  used  for  the 
inside  walls  and  ceilings.  The  flooring  in  all 
the  duplexes  is  of  hardwood,  sanded  to  a 
smooth  finish.  Built-in  features  such  as 
closets  and  cupboards  have  been  constructed 
in  each  cottage  and  complete  plumbing  fa- 
cilities have  been  installed  for  each  indi- 
vidual accommodation.  A  small  oil-burning, 
circulating  type  heater  is  used  to  heat  each 
cottage ;  also  a  30-gallou  range  boiler  has 
been  installed  for  storage  of  hot  water.  All 
windows  and  doors  are  weather-stripped. 

The  six  single  residences  are  constructed 
with  basements,  in  each  of  which  is  installed 
a  stoker-fired,  gravity-circulation,  hot-air 
furnace  with  automatic  temperature  control. 
A  30-gallon  range  boiler  connected  to  water 
coils  in  the  furnace  is  used  to  furnish  hot 
water.  Laundry  trays  have  been  installed 
in  the  basement  of  each  single  residence. 

The  residences  are  all  of  frame  construc- 
tion set  on  concrete  foundations  afforded  by 


Note  the  finished  section 
has   been   oil-mat   surfaced 


the  basements  under  each  residence.  A  fire- 
place of  pleasing  design  has  been  built  into 
each  single  residence.  Floors  in  the  resi- 
dences consist  of  iiiik  flooring  laid  over  a  suli- 
floor  of  pine  with  an  insulating  layer  of 
paper  placed  between.  Floors  in  the  kitchens 
and  bathrooms  are  covered  with  varying  pat- 
terns of  inlaid  linoleum  with  a  contrasting 


border,  and  all  corners  and  angles  have  been 
rounded  to  facilitate  cleaning.  Linoleum  of 
a  contrasting  color  has  been  carried  up  along 
the  walls  in  the  bathrooms  to  a  height  of 
5  feet. 

The  roofs  are  covered  with  cement-asbestos 
shingles,  laid  over  rooflng  felt  and  wood 
sheathing.  Three  standard  shingle  colors 
were  used,  dark  red,  weathered  black,  and 
olive  green.  Adjacent  houses  were  given 
alternated  roof  coloring. 

Outside  walls  consist  of  wide  pine  siding 
placed  over  building  paper  and  wood  sheath- 
ing. Inside  walls  are  of  plaster  applied  over 
wood  lath.  Insulation  has  been  placed  in 
all  the  outside  walls  and  ceilings,  an  item 
which  will  reduce  materially  the  cost  of 
heating  during  the  winter  months.  Many 
built-in  features  have  been  incorporated  into 
the  residences,  some  of  which  are  broom 
closets,  clothes  chutes,  linen  closets,  and  cup- 
boards. 

All  of  the  residences  have  been  wired  ade- 
quately for  electricity  with  lighting  fixtures, 
operating  on  110-volt  circuit.  A  separate 
outlet  on  a  220-volt  circuit  has  been  installed 
in  the  kitchen  of  each  residence  in  order  that 
electric  cooking  ranges  and  refrigerators 
might  conveniently  be  used. 

An  official  garage,  for  use  in  operation  and 
care  of  Government  vehicles,  has  been  built. 
This  building,  with  foundation  and  walls  con- 
structed of  reinforced  concrete  with  a  roof  of 
wood  sheathing  and  joists  covered  with  com- 
position roofing,  supported  on  prefabricated 
steel  trusses,  is  50  feet  wide  and  137  feet  long. 
Because  of  the  closeness  of  the  underground 
water  table,  the  floor  of  the  garage  was 
built  2.5  feet  above  the  elevation  of  the 


A  view  of  one  of  the  4-room  residences.  Of  spe- 
cial interest  is  the  yard  which  has  been  landscaped 
to  blend  smoothly  with  the  natural  surroundings 
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ground.  A  steam  heating  system,  coal-fired 
l>y  MII  automatically  controlled  stoker,  has 
been  installed  in  the  garage.  Plumbing  facil- 
ities have  also  been  installed. 

HY//   t'lii'HixIn-n    H'/i/rr  Supply 

Tin'  water  supply  for  the  camp  is  secured 
from  ;i  well.  Some  ditliculty  was  experienced 
in  constructing  the  well  because  of  tin1  coarse 
gravel  and  boulder  materhil  through  which 
the  well  had  to  IH?  dug  and  also  because  of 
the  very  poor  foundation  material  at  the 
bottom  of  the  well.  A  large  10,000-gallon 
concrete  storage  tank  is  located  on  a  hill  ad- 
jacent to  the  camp  with  a  resulting  pressure 
head  of  approximately  ICO  feet  available  for 
Hie  entire  camp.  Moth  water  and  sewer 
pipes  |,a\e  been  placed  ill  the  same  trench, 
»ntlii  iently  deep  to  present  fret  xing  during 
lice  extremely  cold  winter  months.  Tli rough- 
fin  the  entire  area  serious  ditliculty  was  en- 
cinmtered  in  the  excavation  of  the  trenches 
for  the  -.ewer  ami  water  mains  because  of 
the  coarse,  rocky  material  encountered.  A 
sewage  lank  and  tiller  bed  have  been  con- 

tructed    for  the  disposal  of  all   sewage   from 

he  camp  area. 

Klivtricity  is  furnished  to  the  camp  by 
;ins  of  a  spur  line  from  the  Crecn  Moun- 
'.rand  Lake  transmission  line,  with  a 
siibslalioii  located  adjacent  to  the  camp  site. 
At  the  substation  I),,,  voltage  is  reduced  from 
80,000  to  2,300  volts  for  distribution  over  the 
"•amp  area.  The  power  is  then  reduced  to 


220  and  110  volts  by  small  transformers 
where  the  service  connections  to  the  individ- 
ual dwellings  are  made.  All  electrical  wir- 
ing within  the  buildings  is  in  accordance  with 
fire  underwriters'  standards. 

l.'intlncaping   by  C.C.C. 

The  landscaping  of  the  area  has  been  car- 
ried on  largely  by  C.C.C.  labor  under  the 
supervision  of  Bureau  of  Reclamation  offi- 
cials. This  labor  1ms  been  furnished  from  a 
newly  constructed  C.C.C.  camp  located  near 
the  Government  camp.  Additional  labor 
from  the  camp  will  be  used  to  clear  the 
reservoir  area  of  Shadow  Mountain  Lake. 

The  camp  area  was  cleaned  of  dead  trees 
and  debris  of  all  kinds  and  the  ground  was 
then  graded  and  terraced  Where  necessary 
to  conform  to  the  elevations  of  the  dwellings. 
This  grading  was  carried  out  in  such  a 
manlier  that  all  the  yards  blend  naturally 
into  the  background  where  natural  conditions 
were  not  disturbed.  Grass  has  Iteen  planted 
around  all  of  the  residences  and  this,  to- 
gether with  the  already  existing  pine  trees 
and  natural  rocks,  has  created  a  picturesque 
camp. 

The  streets  and  Ihr  area  around  the  ga- 
rage have  been  graded  and  surfaced  under 
a  separate  contract.  This  work  consisted  <;f 
grading  the  street  and  driveways  to  a  uni- 
form subgrade  elc\alioll  with  bust-  -coal  se 
material.  This  base  was  then  rolled  ami 
brought  to  n  uniform  grade  in  order  that  the 


curbs  and  ({Utters,  together  with  the  side- 
walks, could  lie  placed.  The  curbs,  gutters, 
and  sidewalks  were  then  constructed  of  con- 
crete according  to  plan.  After  this  an  oil- 
mat  surfacing  was  placed  on  the  streets  and 
driveways  and  rolled  into  place.  This  oil- 
mat  was  then  covered  with  a  seal  coat  and 
wearing  surface  composed  of  a  thin  coat  cf 
asphalt  into  which  was  rolled  a  thin  layer 
of  screened  rock  chips. 

It  has  been  necessary  to  construct  rock 
retaining  walls  on  the  south  side  of  the 
street  in  order  to  eliminate  a  steep  terrace 
directly  from  the  houses  to  the  street  and  to 
facilitate  the  construction  of  driveways  to 
garages.  These  walls  were  const ructed  by 
the  Government  forces  and  C.C.C.  lalmr. 
The  walls  were  built  with  rock  mid  cement 
mortar  in  such  a  manner  that  they  present 
a  very  pleasing  appearance. 

Shadow  Mountain  Camp  is  centrally  and 
conveniently  located  for  features  of  the  proj- 
ect which  it  will  serve — the  west  portion  «if 
Continental  Divide  Tunnel.  Shadow  Moun- 
tain Lake  Dam,  Granhy  Dam,  and  Granby 
pumping  plant. 

The  camp,  which  will  house  the  Govern- 
ment employees  in  the  vicinity  of  Grand 
I.ake,  Colo.,  during  the  construction  period, 
will  )H>  used  by  operation  and  malnfenaiicr 
forces  of  the  Government  during  the  con- 
tinued operation  of  the  irrigation  and  |»>wer 
features  of  the  project  In  this  area  after 
construction  has  been  completed. 
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Defense  Demands  Step  Up  Reclamation  Power 


DEFENSE  demands  piled  on  peacetime  re- 
quirements that  continue  to  accelerate  have 
caused  the  Department  of  the  Interior's  chief 
power  producer,  the  Bureau  of  Reclamation, 
to  expand  hydroelectric  power  installations. 

Old  schedules  for  the  installation  of  tur- 
bines and  generators  in  power  plants  on 
Reclamation  projects  have  been  junked,  and 
plans  have  been  stepped  up  all  along  the  line. 

In  announcing  recently  the  revised  plans 
for  power  installations  on  Reclamation  proj- 
ects and  on  the  Bonneville  project  in  Wash- 
ington, Secretary  of  the  Interior  Harold  L. 
Ickes  said : 

"We  are  definitely  in  a  race  between  mount- 
ing demands  for  power  and  our  ability  to  pro- 
duce it.  Steps  taken  2  or  3  years  ago  now 
permit  us  to  keep  the  lines  hot  under  unprece- 
dented drains,  but  we  are  in  a  struggle  to 
prevent  a  repetition  of  the  involuntary  black- 
outs of  the  last  war.  National  consumption 
is  going  up  and  up  toward  an  unknown  peak 
with  defense  demands  not  yet  at  crest. 

"Today's  necessities  make  Federal  power 
production  plans  of  8  years  ago,  which  then 
were  attacked  as  'fantastic'  although  merely 
considered  adequate  by  public  officials,  now 
appear  conservative.  The  critics'  cries  of 
'useless  projects'  a  few  years  ago  have  faded 
to  a  mocking  echo  as  current  examination 
reveals  them  ridiculous  in  retrospect. 

"The  so-called  'white  elephants'  certain 
short-sighted  spokesmen  used,  to  find  under 
every  dam  can  barely  keep  pace  with  the 
needs  of  the  moment.  We  have  not  yet  at- 
tained a  great  reservoir  of  power  available 
not  only  for  defense  but  for  the  future  needs 
of  peacetime  industry  when  these  great  proj- 
ects truly  will  come  into  their  own. 

"But  the  Federal  power  we  need  now  is 
coming  through." 

While  original  schedules  were  found  to  be 
inadequate,  the  great  Federal  water  power 
projects  are  proving  to  be  key  factors  in  the 
drive  to  keep  the  Nation  sparking.  The  Fed- 
eral Power  Commission's  current  report  on 
public  and  private  land  steam  and  hydro  pro- 
duction shows  that  responding  to  mounting 
demands,  national  production  reached  an  all- 
time  peak  of  144,965,000,000  kilowatt-hours 
in  1940.  Far  exceeding  the  previous  record, 
production  topped  the  1939  mark  by  11  per- 
cent, while  installation  of  new  generating 
facilities,  including  the  Federal  sources,  in- 
creased only  by  3.1  percent  over  1939.  Com- 
pletion of  the  Department  of  the  Interior's 
giant  power  installation  program  will  ulti- 
mately treble  the  Department's  contribution. 
Industrial  demands  for  large  blocks  of 
power,  local  shortages,  increased  general 
power  use,  and  heavy  defense  needs  for  elec- 
trical energy,  have  required  concentrated 
speed-up  of  the  installation  of  additional 
generating  equipments  in  various  projects  of 


the  Interior  Department  ready  to  receive 
such  generation  or  under  construction.  For 
example : 

The  1930  power  plans  for  power  produc- 
tion at  Boulder  Dam  have  proved  to  be 
nearly  40  years  underestimated.  The  1930 
plan  called  for  installation  of  750.000  to  900,- 
000  kilowatts  of  capacity  by  1980.  The  in- 
stalled capacity  at  Boulder  Dam  today  is 
704,800  kilowatts,  with  three  more  generators 
being  added  to  raise  the  total  to  947,500  kilo- 
watts, with  every  watt  needed. 

At  the  end  of  1940,  the  Bureau  of  Recla- 
mation had  LT)  power  plants  operating,  with 
an  installed  generating  capacity  of  871,712 
kilowatts.  The  Bureau  is  now  installing  of 
necessity,  caused  by  demands,  1,042,100  kilo- 
watts of  generating  equipment.  Ultimate  ca- 
pacity of  the  Bureau's  program  is  43  plants 
capable  of  producing  4,568,342  kilowatts — 
this  schedule  being  subject  to  upward 
revision. 

At  Bonneville  Dam,  where  two  43,200-kilo- 
watt  generators  were  installed  with  construc- 
tion of  the  dam  and  two  more  ordered,  it 
lias  been  found  necessary  to  provide  for  10 
generators. 

At  Grand  Coulee  Dam,  which  went  to  work 
for  the  first  time  last  month,  the  originally 
planned  initial  installation  of  three  108.COO- 
kilowatt  generators  (largest  in  the  world) 
has  been  doubled. 

At  Shasta  Dam,  in  northern  California,  at- 
tempts are  being  made  to  complete  the  proj- 
ect a  year  ahead  of  schedule  in  order  to  have 
power  available  sooner. 

In  Wyoming,  demand  has  become  so  heavy 
on  Government  production  that  four  Bureau 
of  Reclamation  hydroelectric  plants  are  pro- 
ducing nearly  half  the  electrical  energy  gen- 
erated in  that  State. 

At  Parker  Dam,  on  the  Colorado  River,  the 
original  schedule  called  for  operation  of 
power  facilities  about  1950.  Instead  of  this, 
the  need  for  power  in  the  area  is  so  great 
that  the  first  generator  will  be  put  into  opera- 
tion at  the  end  of  this  year,  nine  years  ahead 
of  the  original  time  table. 

The  persistent  demand  for  future  power 
has  outraced  the  ability  of  some  of  the  big 
western  projects  to  supply  it  at  the  present 
time.  Local  shortages  have  been  met  by 
linking  up  projects,  and  contracts  are  being 
written  for  future  delivery  of  power  from 
generation  still  to  be  installed  but  fortu- 
nately already  ordered  from  factories  whose 
production  is  now  being  taxed  by  defense  re- 
quirements. The  power  demand  is  coming  to 
the  projects  from  all  directions.  It  includes 
the  needs  of  municipally  owned  systems  and 
privately  owned  utilities,  which  underwent 
fiat  restrictions  and  experienced  "lightless 
days"  in  the  last  war,  and  also  from  electro- 
metallurgical  industries  producing  aluminum 


and  other  defense  materials,  aircraft  fac- 
tories, public  utility  districts,  rural  electrifi- 
cation projects,  factories,  and  homes. 

Bonneville  to  Draw  Additional  Power  from 
O-rand  Coulee 

With  four  generators  now  installed  at  the 
Bonneville  project  near  Portland,  Oreg.,  the 
Bonneville  Power  Administration  has  con- 
tracted to  deliver  more  power  than  it  can 
produce  in  its  own  plant  at  the  present  time. 
For  that  reason  it  will  draw  upon  Grand 
Coulee  Dam  power  this  summer,  the  first 
of  the  Coulee  generators  having  gone  into  serv- 
ice. An  interconnecting  line  between  the 
two  projects  has  been  completed  and  ener- 
gized on  a  test  basis.  Bonneville  power  is 
being  delivered  to  municipal  systems,  public 
utility  districts,  private  utility  companies, 
and  in  huge  blocks  to  the  Aluminum  Com- 
pany of  America  and  other  defense  indus- 
tries. With  tremendous  pressure  built  up  for 
increased  production  of  aluminum,  additional 
blocks  of  power  have  been  allotted  for  this 
industry.  This  situation  is  in  contrast  to  a 
forecast  made  by  the  Public  Utilities  Fort- 
nightly in  March  1934,  which  said : 

"The  Columbia  Basin  project  is  a  plan  to 
double  the  present  supply  of  power  in  a 
territory  which  is  now  using  only  one-third 
of  the  theoretically  available  supply  and  in 
irliich  the  future  market  shows  every  indica- 
tion of  decreasing  rather  than  increasing." 

Likewise,  the  Industrial  News  Review, 
published  in  Portland,  Oreg.,  on  July  17, 
1939,  assailed  the  Bonneville  project  as  a 
"costly  white  elephant"  which  had  failed  to 
attract  "a  single  important  industry." 

Today  at  Bonneville,  generator  units  3  and 
4,  originally  scheduled  for  installation  in 
1942,  are  now  in  operation  more  than  a  year 
ahead  of  time.  Units  5  and  6  are  to  be  ready 
by  1942.  Because  of  the  heavy  demand  for 
Bonneville  power,  it  was  necessary  to  tear 
out  one  end  of  the  powerhouse  to  provide 
room  for  additional  generators.  Instead  of 
erecting  a  permanent  wall  at  the  end  of  the 
enlarged  powerhouse,  Army  engineers  in 
charge  of  the  construction  and  operation  of 
the  project  built  a  temporary-type  timber 
wall  on  the  theory  that  an  even  greater  ex- 
pansion of  the  building  might  become  neces- 
sary with  continued  build-up  of  power  needs 
in  the  area.  The  timber  wall  had  hardly 
been  put  in  place  when  orders  came  to  carry 
the  powerhouse  beyond  the  second  wall  in 
order  to  accommodate  a  total  of  10  genera- 
tors. Foundations  for  the  additional  bat- 
tery of  generators  are  now  being  placed. 
When  all  10  generators  are  installed,  the 
project  will  have  a  capacity  of  518,400  kilo- 
watts in  comparison  with  86,400  kilowatts 
with  which  it  opened  operations. 


{  98  }         The  Reclamation  Era,  April  1941 


Tlif  pressure  for  power  has  compelled 
speed  In  the  completion  of  the  Elephant 
liiiiic  plant  of  the  Bureau  of  Reclamation  on 
tin-  Jllo  Grande  project  in  New  Mextfco. 
Three  generators  of  a  combined  capacity  of 
24.HOO  kilo\viitts  were  rushed  to  completion 
in  tin-  newly  erected  plant  last  year. 

The  power  demands  of  northern  California 
have  impelled  the  acceleration  of  the  instal- 
lation schedule  for  the  Shasta  Dam  power 
plant  on  the  Central  Valley  project.  Genera- 
tion of  power  has  been  moved  up  a  year  from 
the  original  schedule,  to  December  1943  or 
January  1U44.  The  initial  installation  will 
consist  of  four  75,000  kilowatt  generators  and 
two  station  service  units  of  2,500  kilowatts 
each.  Specifications  are  being  rushed  for  a 
fifth  75,000-kilowatt  generator,  originally  an 
"ultimate"  installation. 

Original  plans  for  the  generation  of  power 
at  Parker  Dam  in  Arizona-California  did  not 
contemplate  a  need  for  an  initial  installa- 
tion of  three  30,000-kiIowatt  generators  until 
1950  or  later.  The  need  for  power  has  moved 
the  operation  schedule  forward  10  years. 
The  powerhouse  is  already  under  construc- 
tion. Also,  a  fourth  generator  is  being  added 
to  the  Parker  Dam  battery,  although  orig- 
inally this  was  an  "ultimate  requirement" 
and  only  a  few  months  ago  it  was  believed 
three  would  suffice. 

Pending  completion  of  the  Parker  power 
plant,  the  Bureau  found  it  necessary  to  ex- 
tend high-tension  transmission  lines  from 
Boulder  Dam  deep  into  central  and  southern 
Arizona,  to  relieve  a  water  and  power  short- 
age in  that  area. 

Recent  developments  In  the  Southwest 
have  impelled  the  Bureau  of  Reclamation  to 
consider  new  dams  and  power  plants  within 
the  sen-ice  area  of  both  Boulder  and  Parker 
Dams.  It  was  once  maintained  that  Boulder 
alone  would  suffice  for  50  years.  Ten  years 
ago  Boulder  Dam's  power  plant  was  sched- 
uled for  an  ultimate  installation  of  750,000 
to  900,000  kilowatts  by  1980.  Today  Boul- 
der's installed  capacity  already  totals  704,800 
kilowatts,  with  3  more  great  generators  now 
being  added  at  the  plant,  bringing  the  total 
to  947,500  kilowatts. 

At  Fort  Peck  Dam  in  Montana,  where  the 
Corps  of  Engineers  is  Installing  a  35,000- 
kilowatt  and  a  15,000-kllowatt  generator  in 
a  new  power  plant,  the  Bureau  expects  to 
•  •'instruct  substations  and  transmission  lines 
fur  the  Buford-Trenton,  N.  Dak.,  and  Buffalo 
Rapids  and  Milk  River,  Mont.,  projects.  An- 
other transmission  line  will  extend  from 
Fort  Peck  to  Medicine  Lake,  Mont. 

A  summary  of  power  activities  of  the  Bu- 
reau of  Reclamation  follows: 

Boulder  Canyon  project,  Arizona-Nevada. — 
During  1941  two  more  82,500-kilowatt  gen- 
erators are  to  be  added  to  the  installed 
r.i|.:icity  which  now  consists  of  eight  82,500- 
kilowatt  generators,  one  40,000-kilowatt  gen- 
erator, and  two  2,400-kilowatt  station  service 
gener:ii<n>.  Another  82,500-kilowatt  genera- 
tor is  expected  to  be  added  in  1942.  Present 


Current  large  power  developments  on  Bureau  of  Reclamation  project* 
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i  Including  two  2,400-kilowatt  station 
service  units. 

'  Eight  82,500  kilowatts;  one  40,000; 
and  two  2,400  kilowatts. 

»  Fifteen  82,500  kilowatts;  two  40,000; 
and  two  2,400  kilowatts. 

<  Three  108,000  kilowatts;  two  10,000 
kilowatts. 


>  Eighteen  108,000  kilowatts;  three 
10,000  kilowatts. 

•  Four  75,000  kilowatts;  two  2,000 
kilowatts. 

'  Five  75,000  kilowatts;  two  2,000kilo- 
watts. 


Three  10.HOO  kilowatts. 

Three  S.HNl  kiluwatts. 
•  Two  10.HUO  kilowatts, 
i  Five  plants.  1044  to  IW15. 
'  Three  ai.iKKI  kilowatts. 
>  Four  .1(1,0011  kilowatts. 


energy  production  at  Boulder  approximates 
340  million  kilowatt-hours  monthly. 

Central  Valley  project,  California. — Con- 
struction of  the  power  plant  at  Shasta  Dam 
started  this  year,  and  the  installation  of  four 
75,000-kilowatt  generators  and  two  2,000-kilo- 
watt  station  service  generators  will  soon  be 
in  progress.  The  first  power  from  the  main 
generating  units  is  expected  in  December 
1943  or  January  1944.  Specifications  are 
being  rushed  for  the  fifth  and  final  75,000- 
kilowatt  generator,  originally  an  "ultimate" 
installation  scheduled  for  the  distant  future. 
Meanwhile,  at  Keswick  Dam,  to  be  con- 
structed below  Shasta  Dam,  a  power  plant  of 
75,000-kilowatt  capacity  is  projected,  to  go 
into  operation  in  October  1943,  before  Shasta. 
Also  on  schedule,  to  firm  Shasta  power,  is  a 
150,000-kilowutt  steam  plant  at  Antioch;  one 
75,000  kilowatt  generator  Is  to  go  into  opera- 
tion in  July  1943,  a  second  in  September  of 
the  same  year. 

Colorado-Big  Thompson  project,  Colo- 
rado.— Green  Mountain  Dam  and  power 
plant,  located  on  the  Blue  River  about  W 
miles  south  of  Kremmling,  are  under  con- 
struction and  the  plant  installation  of  two 
10,800-kilowatt  generators  Is  scheduled  for 
completion  in  1942.  During  1940  about  70 
miles  of  115-kllowatt  transmission  line  was 
built  and  placed  in  operation. 

Columbia  Basin  project,  Washington. — 
Grand  Coulee  Dam  was  practically  completed 
at  the  end  of  19-10,  and  the  work  remaining 
to  be  done  will  be  linlshed  during  1041.  In- 
stallation of  three  108.000-kllowatt  and  two 
10,000-kilowatt  station  service  generating 
units  in  the  left  wing  of  the  powerhouse  was 
started  in  1940.  The  station  service  gene- 
rators and  one  lOH.OOO-kllowutt  generator 
are  scheduled  for  «|H-ratioii  this  year,  in 
March  and  August,  respectively.  Operation 
of  a  second  large  venerator  Is  scheduled  for 
February  1942,  ami  'he  third  for  June  1942. 
Ultimate  capacity  "f  Grand  Coulee  Dam. 


greatest  in  the  world,  is  1,920,000  kilowatts, 
an  amount  nearly  one-quarter  of  all  power 
produced  in  New  England  during  1940. 

Kendrick  project,  Wyoming. — Power  devel- 
opment at  the  new  plant  at  Seminoe  Dam 
has  made  necessary  a  great  network  of 
transmission  lines  connecting  five  Rechinia- 
tion  project  power  plants  In  three  States. 
About  550  miles  of  transmission  lines  have 
already  been  constructed,  as  a  result  of  which 
the  plants  of  the  North  Platte  Reclamation 
project,  Wyoming- Nebraska,  are  hooked  up 
with  those  of  the  Kendrick  and  Rlverton 
projects,  Wyoming,  and  a  connection  has  been 
formed  with  the  Colorado-Big  Thompson 
project  area,  where  the  Green  Mountain 
power  plant  is  now  under  construction,  and 
others  are  projected.  At  present  an  inter- 
change arrangement  with  the  Mountain 
States  Power  Co.  connects  the  loop  with  the 
Shoshoue  project  in  northern  Wyoming,  and 
construction  of  a  transmission  line  from 
Thermopolis  to  Cody,  Wyo.,  will  take  the 
plnce  of  this  arrangement.  The  combined 
generating  capacity  of  the  plants  now  operat- 
ing on  the  four  connected  Reclamation  proj- 
ects totals  45,600  kilowatts,  about  half  the 
generating  capacity  in  Wyoming.  The  com- 
pletion of  Green  Mountain  Dam  power  plant 
will  add  21,600  kilowatts  to  the  loop's  capac- 
ity, bringing  it  to  674200  kilowatts.  Other 
power-plant  projects  on  the  Colorado-Big 
Thompson  project  will  raise  the  capacity  to 
172,200  kilowatts. 

itinidoka  project,  Idaho. — One  additional 
5,000-kilowatt  generating  unit  was  under  con- 
struction in  the  Mlnidoka  power  phint  during 
1!>40.  The  work  will  be  completed  In  1941. 
Power  from  this  unit  will  be  used  for  Irriga- 
tion pumping  purposes. 

I'wker  Dam  poirvr  project,  Arizona-Cali- 
fornia.— Construction  of  the  Parker  power 
plant  was  In  progress  during  I'-MO.  O unpli>- 
tion  of  the  three  30,00rt-kllowutt  gtMirniting 
(Continued  on  ;«ij/e  Ii6) 
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Grand  Coulee  Dam  Generates  First  Power 


WITH  A  simple  ceremony,  on  March  22,  1941, 
Grand  Coulee,  the  greatest  man-made  struc- 
ture on  earth,  started  operating  the  gates 
in  the  plug  it  hnil  put  in  the  Columbia  River, 
and  water  which  had  been,  arrested  by  the 
dam  in  its  1,300-foot  plunge  downward  to 
the  sea  started  whirling  the  first  generators 
installed.  This  initial  surge  of  power  will 
be  augmented  in  midsummer  as  more  gene- 
ration capacity  is  added,  and  it  will  be 
further  augmented  thereafter  until  an 
amount  approximately  equal  to  one-twelfth 
of  the  total  power  today  generated  in  this 
Nation  pours  from  these  mighty  machines 
into  a  network  feeding  industries,  farms, 
and  homes  of  the  Pacific  Northwest. 

Since  the  Bureau  of  Reclamation  began  its 
task  and  rolled  the  Columbia  out  of  its  an- 
cient bed  t«  place  the  dam  on  the  solid 
granite  of  its  foundation,  an  army  of  Ameri- 
cans, year  in  and  year  out  and  around  the 
clock,  have  worked  building  the  structure. 
At  one  time  more  than  7,400  men  were  em- 
ployed simultaneously  and  52,919,945  man- 
hours  of  employment  have  been  provided  at 
the  site.  Materials  have  been  provided  by 
every  State  in  the  Union. 

That  was  a  time  of  idle  factories  and  idle 
men,  a  time  for  economic  defense  of  de- 
mocracy. It  preceded  this  time  of  a  physical 
defense  program,  which  now  has  the  right-of- 
way  in  America's  building.  As  Grand  Coulee 
Dam  now  takes  its  place  in  this  new,  vita! 
work  of  defense,  the  two  great  defense  pro- 
grams are  being  linked  together:  the  one 
being  made  in  a  peculiarly  direct  manner 
to  serve  the  other. 

Grand  Coulee's  first  repayment  to  its  cre- 
ators will  come  from  two  10,000-kilowatt  gen- 
erating units  already  in  place  and  being 
tested.  Big  anywhere  except  at  Grand 
Coulee,  these  units  will  be  dwarfed  by  a 
108,000-kilowatt  generator  now  being  placed 
alongside  the  trail  blazers.  This  item  will 
be  whirling  by  midsummer.  Two  additional 
108,000  units  are  being  assembled  in  the 
powerhouse  and  will  be  in  service  within  a 
year. 

No  single  generator  of  such  dimensions  has 
heretofore  been  built  or  operated.  In  pieces 
it  weighed  2,367,000  pounds  as  it  was  hauled 
by  freight  across  the  continent  from  Pitts- 
burgh, Pa.,  to  the  dam  site  in  Washington, 
90  miles  west  of  Spokane.  It  takes  3  years 
to  build  such  a  machine. 

As  these  three  great  generators  are  being 
installed  in  the  pits  five  stories  deep  in  the 
west  powerhouse,  three  more  are  to  be 
ordered  to  meet  serious  future  power  short- 
ages. The  ultimate  capacity  of  eighteen 
108,000-kilowatt  generators  in  two  halves  of 
the  Grand  Coulee  power  plant  will  be  re- 
quired in  less  than  15  years,  engineers 
forecast. 


Grand  Coulee  Pictured 
on  Opposite  Page 

SPURRED  by  the  need  for  cheap  elec- 
tricity for  normal,  as  well  as  defense, 
activities  in  the  Northwest,  two  station 
service  units  in  the  power  plant  at 
Grand  Coulee  Dam  were  rushed  to 
completion  and  on  March  22  began 
operation  over  the  Bonneville  trans- 
mission line. 

It  was  a  big  day  at  the  dam,  marked 
by  a  colorful  celebration  broadcast 
over  a  Nation-wide  hook-up.  During 
the  7-year,  7-month,  and  26-day  period 
which  has  passed  since  July  27,  1933, 
when  President  Roosevelt  approved 
the  first  funds  for  this  project,  thou- 
sands of  men  have  worked,  mainly  on 
a  24-hour  schedule,  toward  this  day. 
This  largest  structure  in  the  world 
which  they  were  building  was  no 
mausoleum — its  dynamic  purpose  was 
conservation,  its  dedication  service  to 
the  democracy  which  had  sponsored 
it.  On  March  22  its  labors  began. 

The  dam,  it  is  true,  is  not  yet  com- 
plete. The  great  five-story  tall  gener- 
ators now  being  installed,  each  having 
a  108,000-kilowatt  capacity  as  com- 
pared with  the  10,000-kilowatt  capac- 
ity of  the  station  service  units,  will  not 
be  ready  until  the  latter  part  of  this 
year,  but  the  power  now  being  pro- 
duced will  be  sufficient  to  supply  the 
normal  needs  of  a  city  of  60,000  per- 
sons, and  this  power  symbolizes,  per- 
haps, the  comparison  of  the  Nation's 
industrial  output  today  for  defense  as 
against  the  stepped-up  production  of 
tomorrow  when  the  preparation  stage 
emerges  into  full  capacity. 


Grand  Coulee  Dam,  conceived  as  the  key- 
stone of  the  development  of  the  whole  intcr- 
mountain  area  known  as  the  Inland  Empire 
and  of  the  Columbia  River  from  the  Cana- 
dian border  to  the  sea,  actually  starts  work 
many  years  before  the  whole  of  the  Colum- 
bia l!;isin  project  is  complete. 

The   dam    was    designed    by    the    principal 


engineering  office  of  the  Bureau  of  Reclama- 
tion located  in  Denver,  Colo.,  under  the  im- 
mediate direction  of  John  L.  Savage.  Chief 
Ivsigning  Engineer,  and  under  the  general 
supervision  of  the  late  R.  F.  Walter,  Chief 
Engineer,  and  S.  O.  Harper,  formerly  Assist- 
ant Chief  Engineer,  and  now  Chief  Engineer. 
The  electrical  designing  was  done  under  the 
direction  of  L.  N.  McClellan,  Chief  Electrical 
Engineer.  Frank  A.  Banks,  Supervising  En- 
gineer,  was  in  charge  of  the  actual  cons!  ruc- 
tion throughout.  The  late  Elwood  Mead  was 
Commissioner  of  Reclamation  when  the  job 
was  started.  John  C.  Page,  now  Commis- 
sioner, has  been  in  administrative  charge  of 
the  project  since  1936. 

This  great  structure  is  a  major  tourist  at- 
traction of  the  Northwest.  A  total  of  more 
than  320.003  sidewalk  superintendents  went 
to  the  scene  in  1940  to  watch  the  work  go 
forward.  The  lake  now  being  rapidly  cre- 
ated will  be  a  recreation  center  of  major 
proportions,  featuring  boating,  camping,  and 
fishing,  and  providing  ideal  facilities  for  an 
outdoor  vacation. 

While  it  will  require  a  generation  to  con- 
struct the  irrigation  works  and  to  develop 
the  lands  of  the  project,  a  haven  will  he 
provided  for  300,000  uncrowded  people  in 
this  new  frontier  which  will  be  like  opening 
a  forty-ninth  State.  Investigations  now 
under  way  jointly  by  40  State,  local,  and 
l-Vderal  agencies  in  cooperation  with  the 
Bureau  of  Reclamation  are  designed  to  make 
here  the  most  modern  of  American  farming 
communities.  The  first  land  to  be  opened 
will  depend  on  the  rate  at  which  funds  for 
annual  construction  are  made  available,  and 
it  is  unlikely  that  such  land  will  be  ready  for 
settlement  before  1945  or  194<>. 

Grand   Could    Jtinirfx    Other   K<  iiinnn  il 
Structure* 

To  state  that  the  dam  is  the  most  massive 
structure  ever  erected  by  man — or  that  it 
contains  10%  million  cubic  yards  or  22>4 
million  tons  of  concrete — fails  to  convey  a 
mental  picture  of  the  vast  dam. 

The  base  of  the  dam  covers  M">  acres.  The 
(ireat  Pyramid  of  Cheops,  first  wonder  of  the 
world,  covers  13  acres.  The  concrete  in 
Grand  Coulee  equals  about  4  Great  Pyra- 
mids. About  5.000  men  with  modern  con- 
st ruction  machinery  placed  the  concrete  hi 
.">  years.  Herodotus  related  that  it  required 
100.000  men  20  years  to  build  the  Pyramid. 

The  dam  is  500  feet  thick  and  3,000  feet 
long  at  the  base.  It  is  550  feet  high.  30 
feet  thick,  and  4,300  feet  long  at  the  crest. 

Translated,  the  figures  mean  that  the  dam 

is  nearly  2  ordinary  city  blocks  thick  at  the 

base  and  15  city  blocks  long  at  the  crest.     It 

(Continued  on 
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Sand  and  Gravel  Production 
for  the  Grand  Coulee  Dam 

By  W.  T.  MULKEY,  Associate  Engineer 


IN"  the  construction  of  any  large  concrete 
(lam  the  location  of  a  suitable  sand  and 
gravel  deposit  is  usually  a  problem  of  major 
importance.  Grand  Coulee  Dam  contains 
about  10,500,000  cubic  yards  of  concrete,  and 
it  was  necessary  to  investigate  several  large 
deposits  before  one  was  found  that  insured  a 
sufficient  quantity  of  suitable  aggregate. 

Brett  Pit,  the  deposit  chosen,  is  in  the  form 
of  a  terrace  located  a  mile  and  a  half  down- 
stream from  the  dam,  and  7(10  to  !MK)  feet  in 
elevation  above  the  river.  This  exceptionally 
large  deposit  was  a  result  ef  glacial  action, 
and  is  composed  largely  of  well-gnu  led  and 
water-washed  material,  very  little  of  which  is 
angular.  About  75  percent  of  it  is  hard, 
dense  basalt,  and  10  percent  is  granite,  with 
small  percentages  of  several  other  kinds  of 
rock.  This  deposit  contains  a  Dirge  excess  of 
sand,  and  nearly  50  percent  of  the  material 
excavated  was  rejected  as  surplus  sand.  It 
hns  been  estimated  that  3  percent  of  the  ex- 
cavated material  was  greater  than  C  inches 
and  had  to  be  crushed  or  wasted. 

The  equipment  necessary  for  producing  the 
enormous  quantity  of  aggregate  needed  by 
the  contractor  consisted,  in  "The  Pit"  itself. 
of  a  number  of  large  electric  shovels  and  a 
system  of  conveyor  belts  which  fed  the  ex- 
cavated material  through  a  large  jaw  crusher 
to  the  raw  storage  pile. 

During  the  peak  of  concrete  production,  it 
was  necessary  for  two  7-  and  one  4-cubic-yard 
electric  shovels  to  excavate  24  hours  daily  to 
supply  the  gravel  plant  with  the  required  raw 
material.  The  shovels  loaded  the  conveyor 
belts  through  a  grizzly  whose  bars  were 
spaced  20  inches  apart.  The  large  boulders 
that  would  not  pass  through  the  grizzly  bars 
were  later  drilled,  blasted,  and  hauled  to  the 
jaw  crusher  by  trucks  or  buggies. 

Conveyor  licit   System 

The  conveyor  belt  system  that  transported 
the  material  to  the  crusher  consisted  of  a 
main  conveyor  and  several  laterals.  The 
belting  used  was  60  inches  wide,  1  inch  thick, 
and  was  composed  of  several  layers  of  cotton 
fabric  and  a  thick  layer  of  rubber.  These 
belts  were  endless,  and  were  supported  by 
rollers  spaced  2'X>  feet  apart  on  the  loaded 
side  and  10  feet  apart  on  the  returning  side. 
Each  roller  under  the  loaded  side  of  the 
belt  was  in  three  sections,  the  center  section 
being  horizontal  while  the  two  side  rollers 


were  set  at  an  angle.  This  forced  the  edges 
of  the  belt  upward  in  the  shape  of  a  trough, 
and  easily  guided  the  material  into  the  jaw 
crusher.  This  5G-  by  72-inch  crusher  was 
capable  of  crushing  large  boulders  that  could 
be  transported  by  the  conveyor  belt,  reducing 
them  to  a  10-inch  size.  From  the  crusher 
the  material  was  taken  to  a  raw  storage  pile 
by  another  conveyor  belt.  Under  this  10.0(10 


Concrete  mixing  plant.  Concrete  is 
hauled  in  buckets  by  cars  on  the  trestle 
and  placed  in  final  position  by  cranes 

cubic-yard  storage  pile  were  a  set  of  gates 
and  a  third  conveyor  belt  leading  to  a  set 
of  6-  by  20-foot  rotating  scalping  screens. 
All  rock  in  excess  of  (!  inches  in  diameter  was 
crushed  by  a  pair  of  gyratory  crushers.  The 
material  was  then  sent  to  another  storage 
pile. 

The  next  steps  necessary  in  trnnsformirg 
this  mass  of  sand  and  gravel  into  suitable 
aggregate  took  place  in  a  5-story  screening 
plant,  where  the  material  was  weighed, 
washed,  and  graded. 

From  the  storage  pile  mentioned  above,  the 
material  was  transported  by  conveyor  belt 
into  the  fifth  door  of  the  screening  plant. 


As  the  material  was  taken  into  the  plant  it 
was  weighed  on  a  chronoflow  weighing  con- 
veyor. This  was  accomplished  by  having  an 
18-foot  section  of  the  conveyor  belt,  rollers. 
and  roller  platform  all  snsi>cnded  by  levers 
from  a  set  of  scales.  The  weights  were  auto- 
matically recorded  on  a  totalizer,  which  gave 
the  total  weight  of  the  material  being  car 
ried  by  the  belt.  The  totalizer  resembled  the 
mileage  dial  on  a  car  speedometer. 

On  the  fourth  floor  of  the  screening  plant 
wire  four  double-deck  vibrating  screens 
which  removed  the  M-  to  0-inch  and  the  !'_.- 
to  3-inch  gravel.  Each  screen  had  several 
high-pressure  water  sprays,  which  washed 
the  material  as  it  was  being  screened.  The 
remaining  material  passed  down  to  the  third 
Hi  Mir,  which  contained  S  double-deck  vibrat- 
ing screens.  These  screens  removed  the  %- 
to  IVL'-inch  and  the  A-  to  %-inch  gravel. 
The  second  door  of  the  screening  plant  con- 
tained the  conveyor  belts  that  transported 
the  four  sizes  of  gravel  to  their  respective 
stock  piles.  The  lower  floor  i:f  the  plant  was 
used  sis  a  simp  and  for  the  storage  of  equip- 
ment. 

All  of  the  material  which  passed  through 
the  i';-.-iiich  screens  and  the  water  used  for 
washing  were  carried  through  chutes  to  the 
sand  classification  building.  In  this  build- 
ing the  sand  was  removed  from  the  wash 
water  by  hydroseparators  and  graded  into 
three  sizes  by  turret-bowl  sand  classifiers 
and  rakes.  Definite  percentages  of  the  three 
sand  fractions  were  recombined  to  furnish 
the  correct  grading  of  the  finished  concrete 
sand.  The  surplus  sand  was  sent  by  con- 
veyor belt  to  the  waste  sand  pile,  while  the 
concrete  sand  was  sent  to  a  stock  pile  ready 
to  be  delivered  to  the  mixing  plant  storage 
piles  after  the  free  water  had  drained  off. 

The  water  used  for  the  washing  of  the 
gravel  was  obtained  by  pumping  from  the 
Columbia  River,  and  a  maximum  of  7,5110  gal- 
lons per  minute  was  used.  After  the  sand 
was  removed  from  the  wash  water,  the  water 
was  pumped  to  large  concrete  clarifying 
tanks,  where  the  mud  settled  and  was 
scraped  to  the  center  by  large  slowly  rotating 
vanes.  All  the  mud  and  a  small  amount  of 
water  were  allowed  to  escape  through  a 
gate  in  the  bottom  of  the  tanks.  The  re- 
claimed water,  after  the  mud  had  settled 
out,  was  pumped  into  the  gravel  plant  and 
used  in  the  preliminary  washing  of  the 
gravel. 
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Soil  and  Moisture  Conservation 


Gravel  processing  plant  where 

sand  and  gravel  are  screened, 

washed,  and  stock-piled 


The  gravel  plain  storage  piles  of  the  four 
-i/.es  of  gravel.  ;nid  the  finished  concrete  sund 
were  located  above  a  laminated  wood  tunnel. 
Inside  this  tunnel  was  a  single  conveyor 
hell,  \vliii-h  transported  the  aggregate  ahont 
a  mile  to  large  storage  piles  near  the  con- 
i-rete  mixing  plant.  From  these  last  storage 
piles,  the  material  was  taken  up  nn  incline 
conveyor  hell  to  the  mixing  plant  liins.  each 
si/.e  of  the  gravel  and  the  sand  being  kept 
in  -eparato  bins. 

Excavation 

F.xcavafion  in  the  deposit  begun  in  O;-io 
In  r  l!t:;."i  and  was  completed  in  September 
l!'ln.  During  this  period,  approximately 

-I. .IHMI     cubic     yards     of     material     \\ere 

n  moved. 

Muring  October  of  l!i::.>.  r,:;i;.J(U  cubic  yards 
of  concrete  were  placed  in  the  Grand  Coulee 
Mam.  This  exceeded  all  previous  world  rec- 
ords. Muring  this  same  month  •J.IOI.IHIO 
Ions  of  material  were  excavated  at  the  gravel 
pit  and  processed  by  the  gravel  plain.  The 
hiijic^l  production  occurred  October  IS.  1!I3!>. 
when  M..~i77  Mils  of  material  were  proccs-ed 
in  1M  hours  and  ."ill  minutes.  On  several  oc- 
casions, for  short  period-  of  time,  the  plani 
pi-oees-cd  material  at  a  rate  exceeding  4.0:0 
tuns  jM-r  liour. 

In  order  to  produce  concrete  of  the  highest 
ipiality  it  was  necessary  that  the  sand  and 
gravel  pas-  rigid  standards.  The  Itiircau  of 
Reclamation  kept  two  inspectors  at  the 
travel  plant  each  shift  it  was  in  operation. 
'I  l.e-o  inspectors  made  frequent  grading  tots 
"f  each  of  the  four  sixes  of  gravel  anil  the 
finished  sand.  Crading  tests  also  were  made 
of  each  of  tlii'  sand  fraction-. 


SOU.  and  moisture  conservation  invest  Iga 
lions  and  surveys,  preliminary  to  the  begin- 
ning of  field  o|>erations,  have  been  approved 
for  111  reclamation  projects  covering  a  gross 
area  of  more  than  1,200,(NHI  irrigable  acres 
in  !>  Western  States.  From  these  surveys, 
which  are  being  made  by  the  Itureaii  of 
Keclamation,  will  come  a  part  of  the  basic 
data  lo  be  used  in  final  development  of  the 
master  soil  and  moisture  conservation  pro- 
gram now  being  pushed  forward  on  public 
lands  under  the  jurisdiction  of  the  Depart- 
ment of  the  Interior. 

The  soil  ami  moisture  conservation  investi- 
gations will  result  in  the  establishment  of 
erosion-control  demonstration*]  areas  on  a 
few  reclamation  projects.  On  other  projects 
the  assimilated  technical  data  wil  be  used 
in  preparing  plans  for  the  protection  of 
water  storage  reservoirs  from  silting,  and  for 
the  control  of  soil  erosion  along  irrigation  ca- 
nal rights-of-way  and  natural  waterways  pass 
ing  through  the  projects.  On  some  of  the  proj- 
ects investigations  will  be  conducted  with 
various  types  of  canal  linings  to  eliminate  ero- 
sion and  water  losses  by  seepage. 

An  allocation  of  $78,2CO  has  been  made  to 
the  Bureau  of  Reclamation  by  the  Oflice  of 
Land  Utilization  for  carrying  on  the  studies. 
I.ee  Muck.  Assistant  to  Secretary  of  the  In- 
terior Ickes  in  Charge  of  Land  Utilization, 
points  out  thai  the  surveys  now  beginning 
will  furnish  the  technical  information  neces- 
sary for  the  wise  use  of  irrigable  land 
brought  into  cultivation  on  Federal  Reclama- 
tion projects.  Mr.  Muck  emphasized  that 
the  benefits  of  this  new  program  will  insure 
not  only  maximum  long-time  returns  to  the 
individual  farmer  from  his  land  by  the  ap- 
plication of  scientifically  developed  soil  and 
moisture  conservation  measures  and  prac- 
tices, but  will  also  protect  the  heavy  invest 
men!  of  the  United  States  in  Western  recla- 
mation projects  by  further  guaranteeing  the 
ability  of  the  water  users  to  repay  their 
original  construction  costs  to  the  Rcclama- 
tion  funds. 

John  N.    Mann'  in  Chan/r  nf   \\'<irk 

The  new  work  will  he  directed  by  John 
S.  Moore,  Field  Supervisor  of  Soil  and 
Moisture  Conservation  Operations  from  a 
Held  headquarters  ollice  already  established 
ill  Denver,  Colo.  Mr.  Moore's  apjioinlnieiit 
wa-  announced  in  ihe  February  I'.ill  issue 
of  the  KKA.  He  ha-  lieen  with  the  Itiireiiu 

of   Reclamation    I'm-   '-''2  year-,   at    first    u 

giueering  and  const  i nctioii  work,  but  since 
l!i|~  on  respoi!-:i.  e  irrigation  management 
and  operating  jobs. 

Itrgioiinl  Unix  rvhiir*   .\i>i>i>inti  il 

To  as-ist  Mr.  Moore  in  the  field,  three 
regional  consen -aii»ii  sui>crvis.irs  have  iM-eu 


apiMiinfcd.  consisting  of  Charles  L.  llalley, 
formerly  secretary  and  manager  of  Ihe  Fort 
Shaw  liT^aiion  District  of  the  Sun  River 
project,  Montana  ;  Thomas  \V.  I'arry.  for- 
merly manager  of  the  1'aihfindcr  Irrigation 
Misirict  of  the  North  I'latte  project.  Wyo- 
ming-Nebraska; and  Hollis  Sanford,  formerly 
associate  engineer.  Hoisc  project,  Idaho. 

The  new  regional  supervisors  will  cover 
three  of  the  four  geographical  areas  over 
which  the  Kill-can's  soil  and  moisture  opcra- 
tions  extend.  Mr.  Hailoy  is  district  conser- 
vationist for  Montana  and  northern  \V\o 
ming.  with  headquarters  al  Fairlicld.  Mont.; 
Mr.  I'arry  for  central  and  southern  Wyoming. 
Nebraska,  and  South  Dakota,  with  tenifiorary 
headquarters  at  Denver,  Colo.:  and  Mr. 
Sanford  will  sti|M>rvise  Idaho.  Oregon.  Wash- 
ington, northern  California,  and  northern 
Nevada.  His  headquarters  will  lie  at  I!o!sc, 
Idaho. 

The  Bureau's  soil  and  moisture  program 
is  expected  to  provide  basic  data  to  be  used 
in  final  development  of  the  master  conserva- 
tion program  on  public  lands  now  licing 
pushed  forward  by  the  Department  of  the 
Interior.  The  surveys  will  n  suit  in  the 
establishment  of  erosion  control  demons! ra- 
tional areas  on  several  reclamation  projects. 
On  some  projects  investigations  will  l»-  made 
on  various  type-  of  canal  linings  to  reduce 
canal  losses  and  prevent  Ihe  seepage  of  agri- 
cultural lands.  O:i  others  Ihe  data  will  pro- 
vide a  foundation  for  plans  to  protect  rcscr 
voirs  from  silling,  and  for  the  control  of 
soil  erosion  along  canals  and  streams  trav- 
orsiiii:  the  projects. 

The  work  is  expected  to  benefit  lo  all  a|>- 
preciahle  extent  Ihe  irrigation  farmer  and 
the  country  a-  a  whole  in  the  way  of  preser- 
vation of  soil  fertility,  savings  in  storage, 
and  the  carriage  of  water  on  reclamation 
projc  -Is.  prevention  of  waterlogging,  and  in- 
creased crop  yields. 

A  fourth  regional  supervisor,  to  COM  r  the 
reclamation  areas  in  the  southwestern  United 
Stales,  will  be  ap|N>lntcd  soon.  This  will 
complete  the  ro-lcr  of  district  con>ervalion- 
ists  for  I  lie  Itiircau. 

Mr.  llailcy  was  graduated  as  a  civil  en- 
gineer from  the  I'niversity  of  Maine  in  IJHITi. 
He  was  appointed  lo  the  Reclamation  Servico 
in  May  l!ini  and  assigned  to  the  Lower  Yel- 
lowstone projeci  in  Montana  North  Dakota. 
In  August  I'.MO  he  was  placed  in  charge  "f 
canal  locations  on  the  Sun  River  project. 
Montana.  He  served  In  n  niimlicr  of  oilier 
assignments  in  the  Wett  until  Ifctvmlier 
1!H7.  when  he  resigned  from  I'.nreau  service 
and  engaged  In  farming  on  the  Fort  Shaw 
division  of  the  Sun  River  project.  He  was 
president  of  the  Fort  Shaw  Irrigation  Dis- 
trict board  from  l'.i-n  until  I'.'-'-,  and  since 
l!f_'s  he  has  been  secretary  of  Ihe  district 
board  and  manager  In  charge  of  the  oporn- 
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Concrete  Core  Drilling  on  the 
Roza  Division  of  the  Yakima  Project 


By  HAROLD  T.  NELSON,  Associate  Engineer 


CONSTRUCTION  of  the  main  canal  and  ap- 
purtenant works  of  the  Roza  division  of  the 
Yakima  project  was  started  in  January  1930. 
At  the  end  of  the  calendar  year  1940  the  di- 
version dam,  41  miles  of  main  Canal,  two 
wasteways,  and  all  appurtenant  structures 
were  completed  and  ready  for  use. 

Two-thirds  of  the  completed  main  canal,  or 
approximately  27  miles,  was  composed  of 
some  type  of  concrete-lined  or  reinforced 
concrete  conduit  which  included  20  miles  of 
concrete-lined  canal,  41/-;  miles  of  horseshoe 
type  concrete-lined  tunnels,  1%  miles  of  can- 
tilever type  reinforced  concrete  bench  flumes, 
and  1%  miles  of  inverted  pressure  siphons. 
The  capacity  of  the  completed  sections,  which 
is  2,100  second-feet  at  point  of  diversion  to 
wasteway  No.  2  at  mile  post  11,  varies  from 
1,100  second-feet  at  mile  post  11  to  1,030  sec- 
ond-feet at  mile  post  41. 

Core  drilling  program. — All  work  was  per- 
formed by  contract,  and  the  completed  work 
is  therefore  representative  of  many  of  the 
latest  construction  methods  of  concrete  mix- 
ing, transportation,  placing,  and  membrane 
curing.  However,  at  the  end  of  a  5-year 


construction  period,  none  of  the  completed 
works  has  carried  water  except  during  short 
periods  for  construction  purposes.  All  of  the 
canal  lining,  which  is  but  4  inches  thick,  has 
experienced  a  weather  exposure  of  the  se- 
verest type.  The  concrete  linings  have  been 
totally  exposed  to  all  atmospheric  changes, 
from  arid  summer  temperatures  to  winter 
snows,  for  periods  up  to  4  years. 

In  view  of  the  variety  of  construction 
methods  employed  in  canal  and  tunnel  linings 
and  the  degree  of  exposure  of  thin  concrete 
slabs  cured  by  all  types  of  membrane  curing 
compounds,  it  was  decided  to  undertake  a 
core  drilling  program  on  the  Roza  division 
during  the  summer  months  of  1940.  A  study 
was  made  of  the  conditions  represented  in 
all  of  the  completed  structures,  and  it  was 
easily  apparent  that  much  valuable  informa- 
tion could  be  obtained  by  confining  the  drill- 
ing program  exclusively  to  canal  and  tunnel 
linings. 

Mention  might  be  made  of  some  of  the  con- 
struction methods  and  interesting  features 
investigated  by  the  core  drilling  program. 

Tunnel  lining. — Lining  in  five  tunnels  was 


Diamond  drilling  in  progress  from  canal  slope,  truck  mounted,  drilling  jumbo 


Core  drilling  on  canal  sideslope  show- 
ing drilling  head  fastened  to  sliding 
plates,  rails,  and  raising  rope  block 


performed  by  three  contracting  firms  using 
two  of  the  principal  types  of  air  placers  and 
a  concrete  pumping  machine.  Two  funda- 
mentally different  Bureau  of  Reclamation 
specifications  governing  the  placement  of  tun- 
nel lining  were  also  represented.  Four  tun- 
nels were  lined  under  a  specification  that 
permitted  more  or  less  continuous  placement 
of  concrete  with  sloping  working  faces.  In 
one  tunnel  concrete  was  mixed  at  the  forms 
and  placed  through  the  top  of  the  crown,  the 
slope  of  the  freshly  placed  concrete  from 
crown  to  curb  being  as  much  as  60  feet  in 
length.  Placement  of  concrete  in  this  tun- 
nel proceeded  24  hours  a  day,  with  a  cold 
joint  only  in  case  of  break-downs.  Another 
tunnel  was  lined  under  a  specification  that 
required  placement  of  concrete  in  horizontal 
layers  not  exceeding  12  inches  in  depth.  This 
specification  made  necessary  the  use  of  bulk- 
heads with  vertical  cold  joints  at  intervals 
not  exceeding  45  feet.  It  was  also  desired 
to  investigate  several  local  conditions  of 
shifting  ground  and  effectiveness  of  tunnel 
grouting. 

Canal  lining. — Canal  lining  was  placed  on 
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j"i  24",  36"  Sliding  steel  plate. 
Weld  4-filfiftfanglM  to 

corners  of  sliding  plate.  Set 
screws  are  used  to  fasten 
plate  to  the  roils •' 


•Steel  hook 


Light  rope  tactile 


PLAN 


Pull  hole  - 


Cut  out  I3fdia. 
hole  and  drill 
4  holes  to  suit 
concore  machine 
base ' 


•Light  steel  roils 
Concore  machine  in 


I'M  6' Timber 
Supports  •• 

Concrete  canal 
lining 


SCALE  OF  FEET 
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Pull  hole—-" 
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ona.li  to  plot*. 
••Track  guide 


»CALE  or  rccr 

..  Weld  I'll' 1 6' 
steel  Oar 

Set  screws 
~*A  SECTION    A-A 

DETAIL  OF  SLIDING  STEEL  BASE  PLATE 

NOTES 

Concore  drilling  machine  and  drilling  rig  mounted  on  /rue*  in 
drilling  position  as  shown.  When  moving  to  a  new  location  the  steel 
hook  and  jack  are  removed,  the  drill  rig  frame  on  the  slope  is  raised 
with  the  rope  tackle.  The  set  up  at  the  point  of  drilling,  with  tt>e 
truck  setting  close  to  the  toe  of  the  slope,  the  drill  rig  frame  is  let 
down  onto  the  canal  slope  and  adjusted.  The  steel  hook  and  jack 
are  replaced,  the  concore  machine  is  adjusted  up  or  down  the 
conol  slope  by  sliding  the  steel  base  plate  on  the  steel  rails  with 
the  rope  tackle  unhooked  from  the  gin  pole  and  hooked  into  the 
base  plate. 


to« 


ffO/A       DIVISION 

CONCORE   DRILLING  MACHINE    PIG 
USED  ON  CANAL   SLOPES 


MCCOMMMM0 


the  Kuzii  division  by  seven  contracting  firms 
under  10  separate  contracts.  Here  again 
a  variety  of  construction  methods  was  em- 
ployed, particularly  in  the  placing  and  cur- 
ing of  lining.  Six  sets  of  full-section  lining 
equipment  and  three  sets  of  side-slope  liners 
were  used.  Almost  all  of  this  lining  ma- 
chinery was  patented  equipment  developed 
l>.v  the  contractors,  and  various  devices  were 
embodied  for  compacting  and  vibrating  the 
freshly  placed  concrete.  In  addition  to 
wiiter  spray  and  wet  burlap  curing,  seven 
ivjK's  of  membrane  curing  compound  repre- 
senting four  manufacturers  were  used. 

Core   Drilling    Equipment    Developed 

Canal  drilling  jumbo. — In  order  to  permit 
a  complete  coverage  of  canal  and  tunnel  lin- 
ing nver  a  distance  of  37  miles  in  the  time 
allotted  to  the  survey,  mobile  drilling  jumbos 
were  luiilt  to  which  the  core  drill  unit  could 
nipiilly  lie  attached.  A  core  cutting  machine 
|Hiwere<|  i iy  an  air-cooled  gasoline  motor  was 
used  us  a  drilling  unit.  The  manufacturer's 
6-Inch  core  barrel  section  was  altered  in  the 
Htireau  of  Reclamation  laboratories  to  ac- 
(•oiiiiiiiNhite  0-inch  removable  bortz  bits.  The 
niiiehiiie  as  furnished  was  mounted  on  a  cast 
aluminum  base  approximately  2  by  -'_• 
ii>i  lies,  ami  the  total  weiuhi  a-senililod  was 
:i|i|iro\imately  :WK)  pounds. 

ruder  usual  procedure  it  wii-  necessary  to 
star  drill  two  %-lneh  holes  2V4  indie-,  deep 
in  the  concrete  to  be  drilled  and  then  wedge 


in  two  anchor  holts.  The  machine  was  then 
attached  to  the  work  by  means  of  the  anchor 
bolts.  Inasmuch  as  more  than  200  cores 
were  to  be  drilled  from  4-inch  canal  lining, 
the  actual  drilling  time  per  core  would  not 
be  great,  and  it  was  necessary  to  devise  a 
means  of  keeping  the  time  lost  between  set- 
ups down  to  a  minimum.  This  was  done  by 
building  the  portable  canal  drilling  jumlio 
shown  on  the  attached  figure  1  and  accom- 
panying photographs.  The  jumbo  eliminated 
the  necessity  of  hand  drilling  and  setting 
anchor  bolts  and  greatly  speeded  up  moving 
between  set-ups.  The  rig  as  shown  was  built 
at  a  cost  of  less  than  $20  from  scrap  lumber, 
two  second-hand  mine  rails,  and  one  piece 
of  24-  by  36-inch  Vinch  mild  steel  plate. 
It  was  found  that  almost  as  much  time  was 
required  to  drill  holes  and  set  anchor  bolts 
as  was  required  to  cut  the  core  itself. 

The  Jumbo  Illustrated  was  built  to  fit  a 
1%-ton  standard  make  flat  bed  truck  and 
was  designed  to  be  loaded,  unloaded,  and 
operated  by  the  core  drill  operator  and  truck 
driver.  Two  8-  or  10-pound  mine  rails  were 
spiked  to  4-  by  0-inch  timbers  long  enough  to 
reach  from  the  toe  of  canal  slope  to  the 
berm — in  this  case  It!  feet.  These  timbers 
were  cross-braced  to  form  an  operating  track 
for  the  sliding  plate  and  drill  unit.  The  exact 
spacing  of  the  holes  in  the  concore  machine 
base  were  laid  out  -n  a  %-lnch  24-  by  30- 
Inch  mild  steel  plnte  as  shown  on  the  draw- 
Ing,  and  a  13'vim  h  hole  was  cut  In  the 
plate  with  a  torch  to  accommodate  the  core 


barrel.  Six-inch  sections  of  1-  by  1%-  by 
1 ,  inch  angles  were  then  welded  to  the  sides 
of  the  plate  to  match  the  flanges  of  the  rail, 
and  each  angle  was  tapped  for  set  screws. 
The  plate  was  arranged  to  slide  on  the 
timber  mounted  rails  as  shown,  and  was  held 
in  position  by  tightening  the  set  screws. 
This  plate  was  very  useful  in  drilling  the 
bottom  of  the  canal  and  also  in  drilling  the 
crown  of  tunnel  linings. 

Canal  drilling  jumbo  with  drill 
in  place  being  raised  prepara- 
tory to  moving  to  a  new  location 
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The  bottom  of  the  rail  section  was  pin- 
connected  to  a  cantilever  support  consisting 
of  two  4-  by  0-inch  timbers  laid  across  the 
lied  of  the  truck.  The  support  timbers  were 
anchored  to  the  opposite  edge  of  the  truck 
(KM!  by  carriage  bolts  through  the  timbers 
and  the  truck  bed.  The  entire  rig  could  lie 
removed  at  any  time  from  the  truck  by  re- 
moving the  two  carriage  bolts.  The  support 
timbers  were  slutted  to  provide  horizontal 
adjustment  of  the  drilling  frame.  A  gin  pole 
as  shown  was  also  anchored  to  the  far  end 
of  (he  support  timbers.  By  means  of  a  rope 
block  attached  from  the  top  of  the  short  gin 
pole  t"  the  upper  end  of  the  track  frame. 
vertical  adjustment  of  the  drilling  rig  was 
easily  made  by  the  truck  driver.  The  base 
of  the  drill  was  first  bolted  firmly  to  the 
sliding  plate  through  the  anchor-bolt  holes. 
The  framework  was  set  up  on  the  truck 
with  the  track  in  a  slightly  raised  position. 
The  truck  was  driven  into  the  bottom  of  the 
canal  generally  from  dirt  ramps  cut  into  the 
adjacent  unlined  sections,  but  in  one  10-mile 
section  of  lined  canal  a  movable  timber 
ramp  was  successfully  used.  The  truck  was 
then  driven  with  the  tires  as  closely  as 
possible  to  the  toe  of  the  side  slope  to  the 
desired  core  location.  The  framework  was 
quickly  lowered  into  place  and  the  steel  hook 
at  the  top  end  of  the  frame  was  hooked 
over  the  outer  edge  of  the  canal  lining  berm. 
The  corn-ore  drill  was  then  set  in  place  on 
the  drilling  standard  which  had  previously 
been  bolted  to  the  adjustable  plate.  The 
rope  tackle  was  unhooked  from  the  gin  pole 


and  hooked  to  the  top  of  the  sliding  plate. 
The  sliding  plate  was  then  moved  up  or  down 
the  rails  on  the  side  slope  to  the  desired 
drilling  location  and  fastened  in  place  by  the 
set  screws.  Finally,  an  automotive  type 
hydraulic  jack  was  used  at  the  bottom  to 
brace  the  bottom  of  the  drilling  frame 
against  the  truck  frame.  The  rail  frame 
was  then  rigidly  in  place  for  drilling  and 
was  securely  anchored  at  the  top  and  bottom. 

The  weight  of  the  machine  and  operator 
betwen  the  two  points  of  support  dampened 
most  of  the  vibration.  After  the  first  core 
was  drilled,  it  was  a  simple  matter  to  raise 
the  drilling  platform  slightly  with  the  rope 
block,  drill  remaining  intact  on  the  plate,  and 
to  drive  down  the  canal  t<>  the  next  location. 
At  the  end  of  the  shift  the  jumbo  was  lifted 
off  the  truck,  the  base  was  left  bolted  to  the 
sliding  plate,  and  the  drill,  motor,  and  bits 
were  taken  in.  Drilling  water,  hole  patching 
materials,  and  tools,  were  carried  on  the 
truck.  A  timber  ramp  that  could  he  un- 
bolted and  moved  in  pieces  was  successfully 
used  to  get  the  truck  into  and  out  of  other- 
wise inaccessible  reaches  of  lined  section. 
For  drilling  the  bottom,  the  drilling  rail 
framework  with  sliding  plate  was  removed 
from  the  jumbo  by  pulling  the  pin  iit  the 
hinged  Joint.  The  framework  with  attached 
drill  was  then  laid  tlat  and  weighted  down 
with  sandbags,  and  again  anchor  bolts  were 
not  required. 

Core  drill iny  tiiiiinl  juiiilm. — It  is  obvious 
that  drilling  anchor-bolt  holes  overhead  in 
the  crown  of  a  17-foot  tunnel  would  present 


some  (lilliculties  and  take  up  considerable 
time.  To  avoid  this,  a  simple  timber  scaffold 
jumbo  was  built  as  shown  in  figure  2  and 
the  attached  photographs.  The  %-  by  24-  by 
36-inch  sliding  plate  with  drill  base  attached, 
was  slipped  off  the  rails  of  the  rtinal  lining 
rig  and  laid  in  an  inverted  position  on  top  of 
the  tunnel  scaffold.  The  tunnel  scaffold  was 
towed  by  the  truck  to  the  desired  drilling 
location.  I'y  means  of  wooden  we:lgcs.  the 
steel  plate  was  wedged  firmly  at  the  corners 
between  the  vertical  jumbo  struts  and  the 
tunnel  lining.  The  drill  was  then  slipjn'd  on 
the  standard  with  the  motor  in  a  vertical 
upright  position,  and  cores  up  to  4X  inches 
in  length  were  successfully  drilled  in  the 
crown  without  the  use  of  anchor  bolts.  To 
move  to  a  new  setting,  the  wedges  were 
knocked  out  and  the  jumbo  was  towed  by 
the  flat-bed  truck  down  the  tunnel  to  the 
next  location.  The  largest  siz-.ul  tunnel  was 
drilled  first,  and  for  the  smaller  sized  tun- 
nels the  legs  of  the  jumbo  were  sawed  off  at 
the  bottom  to  fit.  The  jumbo  was  moved  be- 
tween tunnels  intact  on  the  Hat  bed.  It  Was 
necessary  to  set  anchor  bolts  for  drilling 
cores  in  tunnel  sidewalls.  Cores  in  the  vicin- 
ity of  the  spring  line  were  drilled  above  the 
level  of  the  truck  lied,  and  a  plank  runway 
was  laid  from  the  truck  bed  to  the  sidewall. 
Two  hundred  and  forty  6-inch  concrete 
cores  were  drilled,  of  which  3-  were  drilled 
iu  5  tunnels,  principally  in  tunnel  arc-lies. 
and  the  remainder  in  the  sides  and  bottom 
of  canal  linings.  Physical  measurements  and 
visual  observations  were  taken  in  the  field 
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anil  tin1  ilrill  cores  :md  related  diitu  were  scut 
to  the  Denver  laboratories  of  the  Kureau  of 
Reclamation  fur  iiiiiilysis  ami  study.  It  is 
felt  Hint  a  In  I  mni  lory  analysis  of  these  cores 
will  supply  valuable  information  concerning 
Hie  ellicicncv  ef  the  design,  mixing,  placing, 
and  curim;  of  eoiierete  in  eanal  and  tllliiiel 

Unlngs. 

S-veral  |>reliininary  observations  made  as 
a  result  of  the  visual  data  taken  during  the 
Held  drilling  are  of  interest.  Tunnel  lining, 
regardless  of  method  of  placement  or  amount 
of  nverlii-eak.  was  generally  tightly  plaeed 
against  the  tunnel  background.  In  lagged 
sections  the  lining  was  so  tightly  plaeed 
against  Hie  lagging  that  the  bottoms  of  the 
cores  in  crown  sections  irequenlly  were  im- 
printed with  the  grain  of  the  wood.  In  open 
lairm'd  seel  ions,  the  lining  was  found  to  have 
penetrated  around  tunnel  timbers  tind  sec- 
tions of  timbers  came  out  solidly  embedded 
in  the  cores.  In  unsupiMirled  sections  in 
rock,  the  concrete  frequently  bonded  so 
tightly  to  the  rock  that  sections  of  rocks 
were  cut  (irmly  attached  to  the  core.  Cores 
were  drilled  into  the  vicinity  of  contraction 
cracks  that  t'isplayed  some  leakage,  but  the 
core  holes  failed  to  develop  a  similar  leakage, 
indicating  very  little  opportunity  for  lateral 
flow.  In  general,  most  of  the  compressed  air 
used  by  the  air  placers  seemed  to  have  es- 
caped from  the  concrete  before  final  set.  as 
very  little  porosity  was  found  in  tunnel  cores. 

i 'ores  were  drilled  on  tunnel  joints  both 
for  sloping  and  vertical  bulkhead  joints.  In 
general,  the  sloping  joints  did  not  seal,  due 
undoubtedly  to  movement  along  the  slope 

Typical  cores  cut  from  canal  lining. 
Note  dummy  joint  crack  in  Core  No. 
128,  and  tight  bond  to  reinforcing  steel 
in  Cores  Nos.  129,  133,  135,  and  139 
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Drilling  jumbo  showing  drill 
bolted  to  metal  plate  working 
in  the  arch  of  Tunnel  No.  3 


during  phicement.  and  cores  drilled  at  such 
a  joint  generally  came  apart  at  the  joint  line, 
although  no  leakage  was  apparent  at  any  of 
these  joints.  Vertical  bulkhead  joints  with 
keyways.  on  the  other  hand,  frequently 
bonded  tightly  so  that  a  core  through  the 
joint  failed  to  come  apart. 

The  efficiency  of  different  types  of  canal 
lining  membrane  curing  seemed  to  be  re- 
llccted  in  a  get  era  I  way  in  the  hardness  of 
the  concrete  which  in  turn  was  rctlfctcd  in 
the  drilling  time  per  inch  of  concrete. 
iMimmy  joints  in  eanal  linii'g  functioned  so 
well  that  a  definite  crack  was  found  in  every 
core  taken  >it  such  a  joint  and  the  cores 
generally  fell  apart  at  the  crack.  Consider- 
able visible  information  was  also  obtained 
as  to  the  efficiency  of  the  methods  of  vibra- 
tion used  on  the  several  I.VIM'S  of  lining  mil- 
chines.  The  density  of  the  core  and  the  bond 
under  the  longitudinal  reinforcing  bars 
seemed  to  he  5in  indication  of  the  efficiency 
of  the  vibration.  After  a  great  deal  of  sur- 
face checking  hair-line  cracks  on  some  lining 

were  found  not  to  p (rate  very  deeply  into 

the  bodies  of  the  cori«s. 

Hydropou'cr  and  Irrigation 

AN  address  on  this  subject  was  delivered  by 
Commissioner  Page  on  March  22  during  the 
annual  convention  of  the  Izaak  Walton  l-caguc 
of  America,  Inc.,  held  at  the  Willard  Hotel 
in  Washington.  I).  C.  He  stated  (hat  "the 
generation  of  hydr  Nvtric  energy  and  the 
irrigation  of  arid  land  have  proven  Ihcmsclw-. 
nntiiral  working  part  new  in  I  lie  development 
of  our  western  re-oiircw.1* 


Colorado-Big  Thompson  Project 

(Continued  frnin  /»!>/>•  .'»{) 

IN  from  this  area,  both  urban  and  rural,  that 
the  Colorado-nig  Thompson  project  attracts 
many  visitors. 

Another  visitor  is  the  purely  Inquisitive 
tourist,  anxious  to  see  all  points  of  Interest 
in  the  vicinity  where  he  may  be  s|icnding  his 
vacation.  Itccausc  the  principal  feature-  i.f 
the  project  are  In  the  proximity  of  Itm-ky 
.Mountain  .National  I'ark.  an  area  which  in- 
cludes Rstes  Park  and  <  Irani!  Lake.  Colo.. 
many  visitors,  both  Interested  and  curious. 
learn  of  I  lie  project  through  lirst  hand  infor- 
mation. Of  the  many  thousands  of  tourists 
who  pass  through  Rocky  .Mountain  Xalio-  al 
I'ark  during  the  summer  season  or  those  who 
visit  either  Ksles  I'ark  or  Crand  l-ake.  dur- 
ing the  entire  year,  a  gretil  many  either  visit 
some  feature  of  the  project  or  make  per 
sonal  contact  in  order  that  thry  may  learn 
the  pnriHise  and  scuiie  of  the  construction 
work  which  is  lieing  carried  on  in  this 
area  under  the  supervision  of  the  Bureau  of 
Declamation. 

(If  course,  there  are  the  "otlicial  visitors." 
those  who  are  definitely  interested  in  some 
particular  phase  of  work  l>eing  constructed, 
those  who  are  employees  of  the  Bureau  of 
Reclamation  or  some  other  Government 
agency,  whose  duties  lead  them  to  make  otli- 
cial visits  to  the  project  in  order  that  the 
work  of  construction  may  lie  benefited  by 
their  knowledge  and  c\]>erienec.  It  is  not 
uncommon  for  other  Covernnient  branches 
to  send  representatives  to  study  methods  of 
construction  of  the  lint  can  of  Reclamation 
in  order  that  they  themselves  may  lie  henc- 
tiled  by  new  and  tried  approaches  to  work 
similar  to  their  own. 


Kfti'nitiiin 


f  '«<•</ 


In  addition  to  those  mentioned  alvovc.  there 
are  individuals  who  have  not  had  an  op|M>r- 
titnity  to  visit  the  project  personally  bill 
who  are  vitally  interested  in  the  progress 
being  made  on  interesting  features  of  the 
const  ruction  work.  These  people  have  a^ 
-oci.-itcd  themselves  into  small  groii|is  and  on 
certain  occasions  they  make  arrangements 
whereby  interesting  lectures,  together  with 
pictures  and  descriptive  drawings  covering 
one  or  more  features  of  the  proj.'et.  are  pre- 
sented clearly  to  the  group  in  order  that 
those  :n  'dressed  may  picture  the  pr> 
and  final  functioning  of  the  Colorado  I'.ig 
Thompson  project. 

It  is  through  visitors.  |>crsonal  contact,  and 
published  articles  that  information  gradually 
spreads  to  all  sections  of  the  world,  reveal- 
iiiK  to  those  who  would  know  what  the 
Iturcan  of  Keclamation  I*  accomplishing 
when  it  nnil.  -Hakes  and  constructs  a  com- 
bined Irrigation  and  |n»w«»r  development 
project  such  as  the  Colorado  Ilk  T 
project. 
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The  bottom  of  the  rail  section  was  pin- 
connected  to  a  cantilever  support  consisting 
of  two  4-  by  6-inch  timbers  laid  across  the 
bed  of  the  truck.  The  support  timbers  were 
anchored  to  the  opposite  edge  of  the  truck 
bed  by  carriage  bolts  through  the  timbers 
and  the  truck  bed.  The  entire  rig  could  be 
removed  at  any  time  from  the  truck  by  re- 
moving the  two  carriage  bolts.  The  support 
timbers  were  slotted  to  provide  horizontal 
adjustment  of  the  drilling  frame.  A  gin  pole 
as  shown  was  also  anchored  to  the  far  end 
of  the  support  timbers.  By  means  of  a  rope 
block  attached  from  the  top  of  the  short  gin 
pole  to  the  upper  end  of  the  track  frame, 
vertical  adjustment  of  the  drilling  rig  was 
easily  made  by  the  truck  driver.  The  base 
of  the  drill  was  first  bolted  firmly  to  the 
sliding  plate  through  the  anchor-bolt  boles. 
The  framework  was  set  up  on  the  truck 
with  the  track  in  a  slightly  raised  position. 
The  truck  was  driven  into  the  bottom  of  the 
canal  generally  from  dirt  ramps  cut  into  the 
adjacent  nnlined  sections,  but  in  one  10-mile 
section  of  lined  canal  a  movable  timber 
ramp  was  successfully  used.  The  truck  was 
then  driven  with  the  tires  as  closely  as 
possible  to  the  toe  of  the  side  slope  to  the 
desired  core  location.  The  framework  was 
quickly  lowered  into  place  and  the  steel  book 
at  the  top  end  of  the  frame  was  hooked 
over  the  outer  edge  of  the  canal  lining  berm. 
The  concert1  drill  was  then  set  in  place  on 
the  drilling  standard  which  had  previously 
been  bolted  to  the  adjustable  plate.  The 
rope  tackle  was  unhooked  from  the  gin  pole 


and  hooked  to  the  top  of  the  sliding  plate. 
The  sliding  plate  was  then  moved  up  or  down 
the  rails  on  the  side  slope  to  the  desired 
drilling  location  anil  fastened  in  place  by  tin- 
set  screws.  Finally,  an  automotive  type 
hydraulic  jack  was  used  at  the  bottom  to 
brace  the  bottom  of  the  drilling  frame 
against  the  truck  frame.  The  rail  frame 
was  then  rigidly  in  place  for  drilling  and 
was  securely  anchored  at  the  top  and  bottom. 

The  weight  of  the  machine  and  operator 
betwen  the  two  points  of  support  dampened 
most  of  the  vibration.  After  the  first  core 
was  drilled,  it  was  a  simple  matter  to  raise 
the  drilling  platform  slightly  with  the  rope 
block,  drill  remaining  intact  on  lli<j  plate.  ;uid 
to  drive  down  the  canal  to  the  next  location. 
At  the  end  of  the  shift  the  jumbo  was  lifted 
off  the  truck,  the  base  was  left  bolted  to  the 
sliding  phite.  and  the  drill,  motor,  and  bits 
were  taken  in.  Drilling  water,  hole  patching 
materials,  and  tools,  \\-ere  carried  on  the 
truck.  A  timber  ramp  that  could  be  un- 
bolted and  moved  in  pieces  was  successfully 
used  to  get  the  truck  into  and  out  of  other- 
wise inaccessible  reaches  of  lined  section. 
For  drilling  the  bottom,  the  drilling  rail 
framework  with  sliding  plate  was  removed 
from  the  jumbo  by  pulling  the  pin  iit  the 
hinged  joint.  The  framework  with  attached 
drill  was  then  laid  flat  and  weighted  down 
with  sandbags,  and  again  anchor  bolts  were 
not  required. 

Core  drilling  liuniil  jiniirxi. — It  is  obvious 
that  drilling  anchor-bolt  holes  overhead  in 
the  crown  of  Ji  17-foot  tunnel  would  present 


some  difficulties  and  take  up  considerable 
time.  To  avoid  this,  a  simple  timber  scaffold 
jumbo  was  built  as  shown  in  figure  2  and 
the  attached  photographs.  The  %-  by  24-  by 
36-inch  sliding  plate  with  drill  base  attached, 
was  slipped  off  the  rails  of  the  ciinal  lining 
rig  and  laid  in  an  inverted  position  on  top  of 
the  tunnel  scaffold.  The  tunnel  scaffold  was 
towed  by  the  truck  to  the  desired  drilling 
location.  I'.y  means  of  wooden  wedges,  the 
steel  plate  was  wedged  firmly  at  the  corners 
between  the  vertical  jumbo  struts  and  the 
tunnel  lining.  The  drill  was  then  slipped  on 
the  standard  with  the  motor  in  ft  vertical 
upright  position,  and  cores  up  to  4s  inches 
in  length  were  successfully  drilled  in  the 
crown  without  the  use  of  anchor  bolts.  To 
move  to  a  new  setting,  the  wedges  were 
knocked  out  and  the  jumbo  was  towed  by 
the  flat-bed  truck  down  the  tunnel  to  the 
next  location.  The  largest  siz.'d  tunnel  was 
drilled  first,  and  for  the  smaller  sized  tun- 
nels the  legs  of  the  jumbo  were  sawed  off  at 
the  bottom  to  fit.  The  jumbo  was  moved  be- 
tween tunnels  intact  on  the  flat  bed.  It  was 
necessary  to  set  anchor  bolts  for  drilling 
cores  in  tunnel  sidewalls.  Cores  in  the  vicin- 
ity of  the  spring  line  were  drilled  above  the 
level  of  the  truck  bed.  and  a  plank  runway 
was  laid  from  the  truck  bed  to  the  sidewall. 
Two  hundred  and  forty  6-inch  concrete 
cores  were  drilled,  of  which  32  were  drilled 
in  5  tunnels,  principally  in  tunnel  arches, 
and  the  remainder  in  the  sides  and  bottom 
of  canal  linings.  Physical  measurements  and 
visual  observations  were  taken  in  the  field 
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;in<l  I  lit-  drill  cores  ami  related  data  were  sent 
in  ihc  Denver  lahorsitories  (if  Hit-  l.ureau  of 
Reclamation  for  analysis  ami  study.  It  is 
ffll  Ihnl  a  liilinratory  analysis  of  these  cores 
will  sii|i|ily  valuable  information  concerning 
Ihc  efficiency  cf  Hit'  design,  mixing,  placing, 
and  curing  of  coiicr<>ti>  in  canal  ami  luimrl 
linings. 

S  'veral  preliminary  observations  mailt>  as 
a  result  of  the  visual  data  taken  during  the 
field  drilling  art-  of  interest.  Tunnel  lining, 
regard  less  of  method  of  pla  -ement  or  amount 
df  overhroak.  was  generally  tightly  placed 
against  the  tumid  background.  In  lanced 
sections  the  lining  was  so  tightly  placed 
against  the  lagging  tliat  the  liottoms  of  the 
cores  in  crown  sections  frequently  were  im- 
printed with  the  i:rain  of  the  wood.  In  open 
lagged  sect  ion-.,  the  lining  was  found  to  have 
penetrated  around  tunnel  timhers  and  sec 
lions  of  limliers  came  out  solidly  emhedded 
in  the  cures.  In  nnsupiiorted  sections  in 
rock,  the  concrete  frequently  honde<l  so 
tightly  to  the  rock  that  sections  of  rocks 
were  cut  firmly  attached  to  the  core.  Cores 
were  drilled  into  the  vicinity  of  contraction 
cracks  that  displayed  some  leakage,  hut  the 
core  holes  failed  to  develop  a  similar  leakage, 
indicating  very  little  opportunity  for  I'atcral 
How.  In  general,  most  of  the  compressed  air 
used  hy  the  air  placers  seemed  to  have  es- 
caped from  the  concrete  hefore  final  set.  as 
very  little  porosity  was  found  in  tunnel  cores. 

Cores  were  drilled  on  tunnel  joints  both 
for  slojiing  and  vertical  bulkhead  joints.  In 
general,  the  Moping  joints  (lid  not  seal,  due 
undoubtedly  to  movement  along  the  slope 

Typical  cores  cut  from  canal  lining. 
Note  dummy  joint  crack  in  Core  No. 
128,  and  tight  bond  to  reinforcing  steel 
in  Cores  Nos.  129,  133,  135,  and  139 


Drilling  jumbo  showing  drill 
bolted  to  metal  plate  working 
in  the  arch  of  Tunnel  No.  3 


during  placement,  and  cores  drilled  at  such 
a  joint  generally  came  apart  at  the  joint  line, 
although  no  leakage  was  apparent  at  any  of 
these  joints.  Vertical  bulkhead  joints  with 
keyways,  on  the  other  hand,  frequently 
bonded  tightly  so  that  a  core  through  the 
joint  failed  to  come  apart. 

The  efficiency  of  different  types  of  canal 
lining  membrane  curing  seemed  to  be  re- 
flected in  a  gereral  way  in  the  hardness  of 
the  concrete  which  in  turn  was  rcnVclod  in 
the  drilling  time  per  inch  of  concrete. 
Dummy  joints  in  canal  lining  functioned  so 
well  that  a  definite  crack  was  found  in  every 
core  taken  at  such  a  joint  and  the  cores 
generally  fell  apart  at  the  crack.  Consider- 
able visible  information  was  also  obtained 
as  to  the1  efficiency  of  the  methods  of  vibra- 
tion used  on  the  several  tyix-s  of  lining  ma 
chines.  The  density  of  the  core  and  the  bond 
under  the  longitudinal  reinforcing  bars 
seemed  to  be  »n  indication  of  the  efficiency 
of  the  vibration.  After  a  great  deal  of  sur- 
face checking  hair-line  cracks  on  some  lining 
were  found  not  to  p:'iietrale  very  deeply  into 
the  bodies  of  the  con-;. 

Hydropou'er  and  Irrigation 

AN  address  on  this  subject  was  delivered  by 
Commissioner  Page  «n  March  1"J  during  the 
annual  convention  of  the  Izaak  Walton  League 
of  America,  Inc.,  held  at  the  Willard  Hotel 
in  Washington.  1>.  C.  He  slated  that  "the 
generation  of  hydv  li-ctric  energy  and  the 
irrigation  of  arid  laud  have  proven  themselves 
natural  working  pari-iers  in  the  development 
of  our  western  re-m 


Colorado-Big  Thompson  Project 

(Coiitiniii'tl  (nun  page !!}) 

Is  from  this  area,  both  urban  and  rural,  that 
the  I'olorado  r.ig  Thompson  project  attracts 
many  visitors. 

Another  visitor  In  the  purely  Inquisitive 
tourist,  anxious  to  see  all  points  of  Interest 
in  the  vicinity  where  he  may  IK*  spending  his 
vacation.  Itccausc  the  principal  features  of 
the  project  are  in  the  proximity  of  Hocky 
Mountain  National  I'ark.  an  area  which  In- 
cludes Kstes  I'ark  and  (iraiul  Lake,  Coin.. 
many  visitors,  both  interested  and  curious, 
learn  of  the  project  through  first  hand  inftir- 
imition.  Of  the  many  thousands  of  tourists 
who  pass  through  Kocky  Mountain  Natlot  nl 
I'ark  during  the  summer  season  or  those  who 
visit  either  Kstes  I'ark  or  Grand  Ijike,  dur- 
ing the  entire  year,  a  great  many  either  visit 
some  feature  of  the  project  or  make  i>er- 
sonal  contact  in  order  thai  they  may  learn 
the  purpose  and  scope  of  the  construction 
work  which  is  being  carried  on  in  this 
area  under  the  supervision  of  the  Bureau  of 
Reclamation. 

Of  course,  there  are  the  "official  visitors," 
those  who  are  definitely  interested  in  -..me 
particular  phase  of  work  Iielng  constructed, 
those  who  are  employees  of  the  Hureau  of 
Reclamation  or  some  other  Government 
agency,  whose  duties  lead  them  to  make  offi- 
cial visits  to  the  project  in  order  that  the 
work  of  construction  may  !>e  iM'neflted  by 
their  knowledge  and  ex|ierienee.  It  Is  not 
uncommon  for  other  Government  branches 
to  send  representatives  to  study  methods  of 
construction  of  the  linrean  of  Reclamation 
in  order  that  they  themselves  may  IK'  lieiie- 
fited  by  new  and  tried  approaches  to  work 
similar  to  their  own. 

Kftfnxittn  Serricc  f'arrf 

In  addition  to  those  mentioned  above,  there 
are  individuals  who  have  not  had  an  oppor- 
tunity to  visit  the  project  personally  but 
who  are  vitally  interested  in  the  progress 
being  made  on  interesting  features  of  the 
construction  work.  These  jieople  have  as- 
sociated themselves  into  small  groups  and  on 
certain  occasions  they  make  arrangements 
whereby  Interesting  lectures,  together  with 
pictures  and  descriptive  drawings  covering 
one  or  more  frtitnres  of  the  proj.-ct.  are  pre- 
sented clearly  to  the  group  in  order  that 
those  addressed  may  picture  the  prognM 
and  final  functioning  of  the  Colorado-IMg 
Thompson  project. 

It  is  through  visitors.  |iersoiml  contact,  ami 
published  art.clcs  that  information  gradually 
spreads  to  nil  sections  of  the  world,  reveal 
ing  to  those  who  would  know  what  the 
lluicau  of  Heclamation  Is  accomplishing 
when  It  undertakes  and  constructs  a  com 
bined  irrigation  and  power  development 
project  such  as  the  Colorado  Hie  Thompson 
project. 
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C  C  C  Reconstruction  of  Pipe  Lines 

Sunnyside  Division,  Yakima  Project,  Washington 


By  ALFRED  MANNICK,  Associate  Engineer 


THE  Orchard  Tracts  District,  comprising 
some  1,300  acres,  lies  about  a  mile  southwest 
of  the  town  of  Graiulview,  in  the  Sunnyside 
division  of  the  Yakima  project,  Wash.  Most 
of  this  area,  principally  in  orchards  and 
vineyards,  was  originally  watered  by  a  22- 
inch  diameter  machine-banded  wood  stave 
pipe  approximately  2,300  feet  in  length.  Be- 
cause this  siphon,  installed  in  1905,  proved 
inadequate,  a  parallel  wood  stave  pipe  14 
inches  in  diameter  was  constructed  later. 
Gradually  the  Orchard  Tracts  District  had 
been  enlarged  to  its  present  1,300  acres, 
necessitating  the  further  addition  of  a  12- 
iiich  diameter  wood  stave  siphon.  All  three 
pipe  lines  continued  to  function  until  1939, 
when  they  had  deteriorated  to  the  point 
where  service  was  maintained  only  by  virtue 
of  a  "patch  and  a  prayer." 

Authority  was  granted  May  31,  1939  for 
the  replacement  by  C.  C.  C.  forces  of  1,000 
linear  feet  of  the  three  siphons  with  a  single 
30-inch  diameter  monolithic  concrete  pipe 
line.  This  authority  was  later  revised  to 
include  the  balance  of  the  siphon  (1,298 
linear  feet),  500  feet  of  which  was  to  be 
33-inch  diameter  pipe. 

Completed     section     of 
Orchard  Tracts  pipeline 


Orchard  tracts  pipeline  under  construction,  showing 
method  of  suspending  forms  and   reinforcing  steel 


The  walls  of  both  30-  and  33-inch  pipes 
were  to  have  a  minimum  thickness  of  6 
inches.  Reinforcement  was  to  consist  of  ten 
i£-inch  longitudinal  bars  and  %-inch  trans- 
verse elliptical  hoops  spaced  2%  to  6  inches 
center  to  center,  depending  upon  the  hydro- 
static head,  which  ranged  from  3  to  76  feet. 
A  section  of  30-inch  continuous  wood  stave 
pipe  45  feet  in  length,  supported  by  two 
6-inch  I  beams,  was  to  be  constructed  over 
the  drain  at  the  bottom  of  the  draw. 

On  June  10. 1939,  a  crew  of  C.  C.  C.  enrollees 
from  Camp  BR-58.  under  Junior  Foreman 
Mike  Walzack,  began  clearing  the  right-of- 
way  for  the  new  installation  22  feet  south 
and  parallel  to  the  original  22-inch  wood 
pipe.  Excavation  near  the  invert  of  the 
.siphon  east  of  the  cross  drain  proved  some- 
what difficult  because  of  the  wet  condition 
of  the  quicksand.  Although  this  section  of 
the  trench  was  lagged,  the  quicksand  con- 
tinued to  slough  under  the  lagging  so  that 
the  subgrade  had  to  be  consolidated  with 
gravel. 

While  most  of  the  crew  was  busy  at  trench 
excavation,  eight  of  the  .boys  were  trained 


to  tie  the  reinforcing  steel,  which  was  assem- 
bled in  cages  25  feet  in  length.  These  eai-'es 
were  built  outside  the  trench  on  a  rack 
where  the  hoops  were  first  suspended  on  a 
longitudinal  2  by  4  and  properly  spaced  by 
placing  an  additional  notched  2  by  4  over 
the  hoops.  The  10  longitudinal  reinforcing 
bars  were  tied  in  place  after  the  hoops  had 
been  arranged  so  that  splices  were  on  alter- 
nate 45°  axes.  Meanwhile,  two  other  boys 
were  bending  and  tying  the  transverse  hoops 
on  a  circular  bending  table.  A  trained  form 
carpenter  from  one  of  the  operation  and 
maintenance  crews  directed  the  building  of 
the  reinforcing  steel  cages  as  well  as  the 
building  and  placing  of  forms.  Two  or  three 
boys  worked  with  the  form  carpenter. 

After  the  reinforcement  cages  were  com- 
pleted they  were  rolled  into  the  trench  and 
the  inside  pipe  forms  were  inserted  later. 
The  outside  forms  were  then  placed,  with 
due  regard  for  alignment  and  grade,  after 
which  the  inside  forms  were  suspended  by 
%-inch  bolts,  threaded  at  both  ends  to  allow 
for  adjustment,  from  alternate  top  cross 
members  of  the  outside  forms,  which  were 
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2  feet  apart.  Suspending  the  Inside  form  In 
this  manner  eliminated  the  use  of  saddle 
supports  in  the  bottom  of  the  trench,  which 
Is  the  usual  procedure  in  this  type  of 
construction.  However,  to  prevent  floating 
of  the  forms,  concrete  was  placed  in  layers 
the  entire  length  of  the  pour,  so  that  by 
lunch  time  a  trifle  over  half  of  the  pour  was 
made  and  had  taken  its  Initial  set.  This 
method,  developed  by  the  general  foreman, 
ha~  l>een  used  without  mishap  on  the  Yakima 
project  on  monnlithic  concrete  pipes  up  to  00 
inches  in  diameter. 

When  actual  pouring  of  concrete  began, 
six  boys  supplied  the  mixer  with  aggregate, 
cement  and  water,  four  to  six  boys  wheeled 
to  the  forms,  two  boys  directed  the  dumping 
of  concrete  into  chutes,  and  six  boys  were 
-ned  to  tamping.  The  first  pour  of  32 
linear  feet,  consisting  of  a  little  more  than 
6  cubic  yards  of  concrete,  was  made  on  July 
10,  1939.  Owing  to  a  late  start  and  lack 
of  experience  and  coordination  on  the  part 
of  the  boys,  extra  time  wns  necessary  to 
finish  this  pour.  These  difficulties  were 
gradually  remedied  until  the  crew  became  so 
efficient  that  five  pours  of  80  linear  feet  of 
pipe  were  made  in  2  weeks. 

The  quality  of  concrete  was  not  sacrificed 
for  quantity,  however,  as  test  cylinders  of 
alternate  pours  indicated  that  the  breaking 
point  of  the  concrete  ranged  from  2,790  to 
4,530  pounds  per  square  inch  after  28  days  of 
•  •urine.  By  allotting  a  certain  section  of  the 
pipe  !••  eiidi  tamper,  responsibility  for  im- 
pro|MTly  lamped  concrete  could  be  definitely 
placed.  This  procedure  created  n  certain 
amount  of  friendly  rivalry  nmong  the  hoys 
and  produced  good,  sound  concrete.  Upon 
completion  of  the  pipe  only  one  small  leak, 
which  proved  self-sealing,  was  in  evidence. 
The  entire  Job,  with  the  exception  of  the 
wood  section,  was  completed  January  2,  1940, 
which  was  about  3%  months  ahead  of 
Khedole. 

In  view  of  the  fact  that  monolithic  con- 
crete pipe  was  a  new  type  of  construction  for 
Camp  BR-58,  the  efficiency  and  Interest  of 
these  boys  were  especially  gratifying  to  Bu- 
reau officials.  Work  of  this  nature  provided 
excellent  training,  both  off  the  job  and  on  the 
job,  for  all  enrollees  assigned  to  the  crew. 
This  particular  crew,  with  some  changes  due 
in  intervening  enrollment  periods,  finished 
iwo  other  major  betterments  before  the 
ii|H>ning  of  the  1040  irrigation  season. 

Marshall  Ford  Dam 
Supervision 

si'CKKTAKY  ICKES  has  executed  a  supple- 
mental contract  setting  up  the  Lower  Colo- 
rado River  Authority  of  Texas  as  agent  to 
operate  .Marshall  Ford  Dam  for  the  useful 
regulation  of  the  Colorado  River.  Construe 
lion  wns  begun  In  1937  as  a  Public  Works 
Administration  project  with  the  Bureau  of 
Reclamation  acting  us  construction  agency. 


Completion  of  Casper-Thermopolis 
Transmission  Line 

By  LLOYD  E.  BOWMAN,  Inspector 


THE  recent  completion  of  the  Casper-Ther- 
mopolis  66-kilovolt  transmission  line  in  cen- 
tral Wyoming  links  two  important  Bureau  of 
Reclamation  power  systems  now  in  operation. 
These  systems  are  the  Seminoe-Guernsey,  op- 
erated by  the  Kemlriek  and  North  Platte 
projects,  and  the  Shoshone-Pilot  Butte  sys- 
tem, operated  by  the  power  division  of  the 
Snoshone  and  Riverton  projects.  This  new 
line,  extending  122  miles  west  from  Casper 
over  the  lower  end  of  the  Big  Horn  Moun- 
tains, is  important  because  its  completion  as- 
sures the  interconnected  Wyoming  power 
systems  a  supply  of  hydro-power. 

In  1938,  the  desirability  of  a  connecting 
line  between  the  Riverton  and  the  Big  Horn 
Basin  power  systems  became  evident,  due 
to  the  closing  down  of  the  Gebo  coal  mine 
plant  which  had  served  as  a  power  source 
and  regulator  for  the  south  end  of  the  Big 
Horn  Basin  system.  A  33-kilovolt  connecting 
line  was  built  late  in  1038  from  Riverton  to 
Thermopolls  to  relieve  this  condition.  How- 
ever, this  was  only  a  temporary  solution  to 
the  problem. 

Power  consumption  in  the  Big  Horn  Basin 
last  season  reached  a  peak  of  6,500  kilowatts 
which,  in  comparison  with  recent  years,  shows 
a  steady  increase  in  demand  for  future 
power.  The  generating  capacity  of  the  Sho- 
shone  and  Pilot  Butte  plants  is  approxi- 
mately 7,200  kilowatts  under  normal  head, 
ample  to  supply  this  demand,  but  standby 
power  is  lacking  In  case  of  an  outage  on 
Shoshone's  large  unit. 

This  need  for  power  became  acute  when  it 
was  decided  to  complete  the  irrigation  diver- 
sion tunnel  for  the  Heart  Mountain  division. 
In  order  to  complete  the  tunnel,  it  is  neces- 
sary to  lower  the  level  of  Shoshone  Reser- 
voir below  the  tunnel  Inlet  elevation.  Gen- 
eration of  electrical  energy  at  this  low  power 
head  is  insufficient  for  the  system  needs. 
Using  the  Seminoe  and  Guernsey  plants  for 
standby  power  was  the  logical  solution  to 
nil  of  these  problems.  Construction  of  the 
Casper-Thermopolis  transmission  line  was 
authorized  when  funds  for  its  construction 
were  made  available  In  the  1941  appropria- 
tion hill. 

Surveys  had  been  completed  early  In  1940 
by  Kendrick  project  engineers  and  data 
transmitted  to  the  Denver  office,  where 
designs  were  prepared. 

The  3-wlre  line  wns  designed  to  carry  66,- 
000-volt,  3-phase  current  on  a  single  circuit. 
Wood-pole  H-frnme  i  "iistructlon  was  used  to 
carry  the  No.  3/0  ACSR  conductor.  Each 
structure  consists  cf  two  butt-treated,  West- 


ern Red  Cedar  poles  set  10  feet  apart  and 
supporting  double  21  foot  cross  arms.  From 
these  cross  arms  the  conductor  is  supported 
by  a  string  of  4-unit  suspension  Insulators. 
Although  the  poles  vary  from  35  to  65  feet  In 
length,  the  average  is  55  feet,  being  set  7.5 
feet  In  the  ground.  The  average  span  is  635 
feet  and  the  maximum  span  is  1,490  feet. 

Construction  on  the  Casper-Thermopolis 
transmission  line  by  Government  forces  of  the 
Kendrick  project  was  started  In  July  1940. 

Materials  were  shipped  by  rail  to  various 
points  along  the  Chicago  &  North  Western, 
and  the  Chicago,  Burlington  &  Quincy  rail- 
roads. The  distribution  of  these  materials  to 
points  along  the  transmission  line  was  done 
by  trailer-equipped  trucks.  In  order  to  make 
this  possible  It  was  necessary  to  build  a  road 
the  entire  length  of  the  line,  which  later 
would  be  used  for  maintenance  by  the  Bureau 
of  Reclamation. 

Hole  digging  was  done  by  power  machinery 
whenever  possible.  Each  structure  was  com- 
pletely assembled  on  the  ground  and  set  in 
the  holes  by  a  power  winch  and  A-frame 
mounted  on  an  RD-8  caterpillar  tractor. 
Wire  stringing  was  done  from  a  two-wheeled 
cart  pulled  by  horses.  The  conductor  was 
then  placed  In  snatch  blocks  and  pulled  to 
approximate  sag.  Sagging  was  checked  by 
sighting  at  known  points  between  any  two 
structures  through  a  transit  mounted  with 
a  home-made  clamp  on  one  of  the  poles.  The 
line  was  then  left  overnight  to  adjust  itself 
in  the  blocks.  The  sag  was  checked  again 
before  clipping  in  the  conductor  to  the  Insu- 
lator units. 

As  a  further  aid  to  efficient  operation,  tu.i 
3-pole,  single-throw,  gang-operated,  discon- 
necting switches  were  Installed  in  the  line 
about  40  miles  apart.  In  case  of  an  outage, 
the  line  may  be  sectionalized,  thus  facilitat- 
ing the  speedy  location  of  the  trouble  and 
its  correction. 

Tlir  Oisper-Thermopolls  transmission  line 
connects  the  Seminoe-Guernsey  system  with 
a  60-kllovolt  substation  at  Casper  to  the  Sho- 
shone-Pllot  Butte  system  with  a  66-kllovult 
substation  at  Thermopolls.  The  Thermopolls 
substation  Is  owned  and  Jointly  operated  by 
the  Kendrick  project  and  the  Mountain  States 
I'ower  Co.  Additional  construction  necessi- 
tated several  changes  at  the  Casper  substa- 
tion and  installation  of  new  equipment  at  the 
ThiTiiiupoll.v  Mihstiitlon  which  was  completed 
by  Government  forces. 

The  Casper-Thennopolis  line  was  completed 
and  tested  November  24.  1940.  Delivery  ami 
exchange  of  electricity  began  soon  thereafter. 
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Ancient  Beach  Line  Provides  Concrete 
Aggregates  for  the  Coachella  Canal 


By  PHILIP  M.  NOBLE,  Associate  Engineer 


FOR  many  miles  the  Coachella  Canal 
parallels  the  shore  line  of  ancient  Luke  Ca- 
huilla,  the  ancestral  lake  of  the  present 
Salton  Sea.  This  prehistoric  body  of  water, 
which  occupied  the  basin  now  ktiown  as 
the  Imperial  Valley,  was  formed  by  the  build- 
ing of  the  delta  of  the  Colorado  River  across 
the  Gulf  of  California  and  the  isolation  of 
the  upper  end  of  the  gulf.  It  has  been  esti- 
mated that  the  last  filling  of  Lake  CahuilUi 
occurred  within  the  past  300  to  500  years 
and  local  Indians  have  traditions  of  the 
lake  which  disappeared  "poco  a  poco." 

The  beach  line  of  this  ancient  lake  is 
plainly  visible  around  the  margin  of  the 
basin.  Along  the  foot  of  the  mountains  to 
the  west  of  the  Salton  Sea,  it  appears  as  a 
conspicuous  band  of  white  travertine,  which 
can  be  easily  seen  by  the  travelers  along 
United  States  Highway  No.  99  where  tin' 
highway  passes  Travertine  Point  a  few  miles 
south  of  Indio. 

Along  the  north  and  east  sides  of  the 
basin,  the  beach  line  consists  of  an  almost 
continuous  ridge  of  sand  and  gravel.  This 
material  has  been  used  locally  in  the  Im- 
perial Valley  for  highway  surfacing  and  con- 
crete structures,  but  in  many  places  con- 
tained considerable  quantities  of  soft  sand- 
stone and  other  deleterious  materials  which 


Stock  piling  with  bulldozers 


rendered  it  unfit  for  use  as  concrete  aggre- 
gates for  the  Coachella  Canal  structures. 
It  has  been  anticipated  that  several  small 


Ancient  beach  line  along  base  of  Chocolate  Mountains  from  top  of  processing  plant 


deposits  of  material  could  be  developed  along 
the  134-mile  length  of  this  canal  in  order  to 
save  hauling  long  distances.  However,  after 
thorough  investigation  of  the  available 
sources,  this  plan  was  dropped  because  of  the 
scarcity  <>f  satisfactory  deposits. 

For  the  first  25  miles  of  the  Coachella 
Canal,  aggregates  will  be  obtained  from  the 
All-American  Canal  deposit  near  Imperial 
Dam.  For  the  remaining  structures  scat- 
tered along  109  miles  of  canal,  an  excellent 
dc|M>sit  in  the  old  beach  line  has  been  devel- 
oped near  mile  68,  about  5  miles  northwest  of 
Frink,  Calif. 

This  portion  of  the  gravel  bar  had  the 
greatest  depth  and  the  best  quality  of  mate- 
rial found  at  any  location  along  the  beach 
line.  In  addition,  the  gradings  of  both  the 
sand  and  gravel  were  close  to  the  accepted 
ideal  grading.  Fortunately,  the  location  of 
this  deposit  is  close  to  the  center  of  all  con- 
crete operations. 

The  deposit  selected  consisted  of  a  ridge  or 
bar  of  gravel  on  the  lower  slopes  of  the  color- 
ful Chocolate  Mountains  north  of  the  Salton 
Sea.  The  materials  which  had  been  washed 
down  from  the  mountains  were  well  rounded 
by  the  wave  action  which  had  also  deposited 
them  in  segregated  layers  or  lenses.  This 
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made  it  desirable  In  work  a  face  UK-  full 
(It-lit h  of  ilit-  deposit,  in  tinlt-r  in  maintain 
II  uniformly  graded  product  ami  to  Imlance 
Hi,.  -riven  rapiifilii-s. 

Washed  ninl  graded  aggregates  have  been 
processed  mill  siiM-k  jiili'd  at  this,  location  and 
are  now  being  used  for  the  structures  under 
cnnslriietidn  between  miles  -40  and  80.  Al- 
though i  In-  work  of  processing  these  materials 
was  completed  in  the  summer  of  194O.  a  num- 
ber of  items  in  connection  with  the  work  will 
be  of  general  interest. 

I'.ids  were  received  at  Vuina,  Ariz.,  N'ovein- 
IMT  30,  1!I3S.  for  the  preparation  of  268,000 
cubic  yards  of  sand  and  three  sizes  of  gravel. 
Kificeii  bids  were  submitted  with  unit  prices 
ranging  from  $0.374  to  $0.79  per  cubic  yard. 
The  cunt  met  was  awarded  to  the  V.  R.  Den- 
nis Construction  Co.,  of  San  Diego,  Calif. 
Four  hundred  and  til'ty  days  were  allowed  for 
the  completion  of  the  work,  making  the  com- 
plei  ion  date  April  24,  1940.  During  the  spring 
and  summer  of  11139,  the  work  of  erecting  the 
screening  plant  progressed  very  slowly  and 
actual  aggregate  production  was  not  started 
until  August  1939. 

1'rcvious  experience  on  the  All-American 
Canal  and  Gila  projects  had  proven  the  wis- 
dom of  close  si/ing  of  the  gravel  for  work 
which  required  large  stock  piles  and  frequent 
relmndling.  Sand  and  gravel  were  separated 
at  the  No.  4,  or  A-lnch  size,  and  gravel  was 
separated  into  three  sizes.  No.  4,  %  inch, 
%-l  inch,  and  1-1%  inches.  The  quantity 
of  oversize  in  the  pit  made  it  advisable  to 
install  a  crusher,  but  the  percentage  of 
crushed  material  was  limited  by  the  specifi- 
cations to  35  percent  of  any  one  size,  or  25 
pel-cent  of  the  total. 

I'liuit    <IIH  rations 

The  washing  and  screening  plant  was  set 
up  al  approximately  sea  level  at  a  break  in 
the  natural  slope  of  the  gravel  deposit.  The 
top  of  the  gravel  bar  was  at  an  elevation  of 
:,()  feet  above  sea  level,  the  ground  surface 
sloping  toward  the  gravel  plant  on  a  13- 
perceiil  ^rade.  Slock  pile  areas  were  located 
fan  her  down  the  S|O|M'.  so  that  full  advan- 
tage was  taken  of  the  natural  topography  of 
the  deposit  in  moving  materials  through  the 
plant.  A  115-kilowall  Diesel  electric  plant 
xva^  installed  to  pi-oxide  the  necesxirx  poxver 
for  the  screening  and  washing  plant.  At  the 
beginning  of  the  processing  operations,  the 
pit-run  gravel  was  excavated  by  dragline  and 
reiaM  several  times  to  a  feeder  tunnel 
through  which  the  material  was  fed  to  the 
main  conveyor  belt  leading  to  the  top  of 
the  screening  plant.  This  method  of  exca- 
valion  was  unsatisfactory  because  of  the  ue- 
iv  of  rehandling  the  material  with  ac- 
companying delays  and  segregation.  The 
contractor  bad  planned  to  use  the  dragline 
until  he  could  install  a  power  drag  scraper. 
Iloxvcver.  xxheii  this  equipment  xvas  finally 
put  in  operation,  its  power  plant  was  found 
to  be  too  small  to  operate  the  scraper  at  sulli. 


cient  capacity  and  it  xvas  soon  abandoned. 
Later,  after  changes  xvere  made  in  the  screen- 
Ing  plant  to  increase  the  capacity,  the  eon- 
tractor  changed  to  shovel  and  truck  opera- 
lion  which  proved  to  be  more  satisfactory 
from  every  viewpoint. 

From  the  feeder,  the  pit  material  was  ele- 
vated to  the  top  of  the  screening  plant  by  a 
HO-inch  conveyor  belt.  The  plant  consisted 
of  two  independent  seis  of  screens  and  sand 
washers  and  the  feed  was  divided  at  the  top 
of  the  plan).  Oversize  (l'/j  Inches)  was 
chuted  to  a  &•  by  30-inch  jaw  crusher,  and 
the  crushed  rock  was  returned  to  the  main 
feeder  belt  over  an  18-luch  conveyor  belt. 
An  inclined  "wheel"  sand  washer  was  placed 
directly  below  each  of  the  screening  units. 
The  separate  (or  processed)  sizes  of  aggre- 
gate were  chuted  from  the  screens  and 
washers  to  storage  hunkers  directly  below, 
from  which  trucks  were  loaded  for  hauling 
to  the  stock  piles  or  the  batching  plant. 

Stock  piles  were  located  immediately  adja- 
cent to  the  screening  plant  on  a  continuation 
of  the  sloping  gravel  deposit.  The  coarse 
gravel  covering  this  area  made  an  excellent 
foundation  for  the  stock  piles.  Aggregates 
were  dumped  from  the  trucks  at  the  edge  of 
the  stock  piles  and  pushed  up  the  face  of 
the  pile  with  bulldozers.  This  method  of 
stock  piling  has  been  criticized  in  the  past 
because  of  the  tendency  to  segregate  the 
finished  aggregates.  No  difficulty  was  ex- 
perienced with  segregation  on  this  job,  prob- 
ably because  of  the  close  sizing  of  the  aggre- 
gates into  three  grades  of  gravel  (No.  4,  % 
inch,  M.-1  inch,  and  1-1 'Xs  inches).  In  gen- 
eral, the  results  have  been  much  more  satis- 


factory than  those  obtained  when  wooden 
ramps  were  uwd  and  the  truckloadx  dumped 
directly  on  the  stock  piles.  The  accumula- 
tion of  fine  materials  under  the  ramps  bus 
been  very  obj<-ctloiiable. 

One  disadvantage  of  Ibis  method  of  stock 
piling  was  the  necessity  of  keeping  a  bull- 
dozer on  the  stock  pile  and  coiiHiderable 
trouble  with  maintenance  wax  encountered, 
this  often  causing  delays  which  resulted  In 
restricted  plant  output,  or  even  shut-downs. 
This  trouble  was  not  due  to  the  use  to  which 
the  equipment  was  put,  but  to  the  use  of  old 
equipment.  After  several  months  of  oi*-ra- 
tion,  a  conveyor  belt  was  installed  to  aid 
in  stock  piling  the  sand,  but  during  most  of 
the  time  the  conveyor  was  of  Insufficient 
length  and  it  was  necessary  to  move  the 
sand  from  the  end  of  the  conveyor  with  the 
bulldozer. 

Water  for  washing  the  sand  and  gravel 
was  obtained  from  a  10-inch  well,  drilled  to 
a  depth  of  305  feet,  about  300  yards  from  the 
screening  plant.  An  abundant  supply  of  ar- 
tesian water  was  acquired,  but  no  use  was 
made  of  the  artesian  head,  the  water  being 
pumped  to  the  plant  from  a  surge  tank.  The 
water  as  It  came  from  the  well  had  u  tem- 
perature of  170"  F.  The  use  of  the  hot 
water  resulted  in  no  unusual  difficulties,  ex- 
cept for  some  discomfort  from  the  hot  vapors 
around  the  plant. 

The  screening  plant  was  originally  erected 
with  two  inclined  3-deck,  4-  by  10-foot  vibrat- 
ing units.  Because  of  unsatisfactory  opera- 
tion and  insufficient  capacity,  numerous 
changes  were  made  in  the  sizes  of  the  screens 
In  attempting  to  increase  and  Improve  the 
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production.  Later,  other  means  of  increas- 
ing production  were  tried,  such  as  changing 
fhe  angle  of  the  screens  and  the  frequency 
of  vibration.  Output  was  raised  from  65  to 
80  cubic  yards  per  hour,  but  this  was  insuffi- 
cient to  permit  completion  of  the  work  on 
time. 

After  about  3  months  of  operation,  new 
screens  were  installed  and  other  changes  made 
in  the  plant  to  step  up  the  output.  These 
changes  included :  ( 1 )  Enlarging  the  feeder 
opening  and  speeding  up  the  reciprocating 
feeder  to  the  main  conveyor  belt,  (2)  speed- 


ing up  the  main  conveyor  belt,  (3)  installa- 
tion of  two  units  of  horizontal  vibrating 
screens,  each  unit  being  3-deck,  4-  by  14-foot, 
(4)  installation  of  additional  sprays,  (5)  in- 
stallation of  a  conveyor  belt  to  carry  the  sand 
from  the  bunker  to  the  stock  pile,  (6)  the 
use  of  shovel  and  truck  operation  in  the  pit, 
and  (7)  changes  in  the  sand  screens  to  per- 
mit a  more  accurate  separation  of  the  Nos.  8 
and  14  sizes,  which  were  in  excess  in  the  pit- 
run  material. 

Upon  the  revision  of  the  plant  equipment 
and   procedure,   better   results  were   immedi- 


ately noticed,  although  the  plant  output  never 
reached  expectations.  The  output  was  finally 
increased  to  about  95  cubic  yards  an  hour, 
but  it  became  necessary  to  adopt  a  3-shift 
day  in  order  to  speed  up  production. 

The  principal  bottleneck  in  the  plant  was 
the  sand  screen.  This  was  true  under  both 
screening  arrangements.  The  reason  for  this 
bottleneck  was  the  lack  of  capacity  of  the 
sand  screen  in  comparison  with  the  gravel 
screens.  When  the  feed  was  increased  to  the 
capacity  of  the  gravel  screens,  the  sand  would 
carry  over  the  No.  4  screen  into  the  No.  4, 
'/•i-lnch  gravel.  For  this  reason,  the  capacity 
of  the  plant  was  generally  regulated  by  the 
capacity  of  the  sand  screen. 

Grading  Data 

The  average  pit-run  sand  grading  was  very 
close  to  the  accepted  ideal  grading  and  closely 
approached  the  specification  limits,  except  for 
a  slight  excess  of  the  fines  (No.  100)  and 
some  excess  of  the  Nos.  8  and  14  sizes.  Be- 
cause of  variations  in  the  pit,  the  actual  grad- 
ing of  the  material  being  processed  was 
probably  very  seldom  the  indicated  average 
grading. 

Throughout  the  entire  job  it  was  necessary 
to  waste  some  sand  sizes  in  order  to  obtain  a 
satisfactory  grading  of  the  finished  sand.  Es- 
sentially, this  consisted  of  wasting  fine  sand 
and  silt  by  means  of  the  sand  washers  and  the 
elimination  of  some  of  the  sizes  of  coarse 
sand  (Nos.  8  and  14)  by  means  of  the  sand 
screen.  The  best  operation  was  obtained  by 
using  a  4-foot  section  of  %-  by  %-inch  slotted 
screen  at  the  feed  end  of  the  sand  screen,  fol- 
lowed by  a  section  of  fVinch  square  mesh 
(the  nominal  maximum  size)  and  finally  a 
short  section  of  ^-inch  square  mesh.  An 
adjustable  baffle  was  installed  beneath  the 
sand  screen  by  which  varying  amounts  of  the 
coarser  sizes  of  sand  (N'os.  Sand  14)  passing 
the  larger  openings  at  the  end  of  the  screen 
could  be  eliminated.  This  rejected  material 
was  hauled  away  by  trucks  and  at  times 
amounted  to  as  much  as  14  percent  of  the 
total  material  being  put  through  the  plant. 

During  the  early  part  of  the  job  it  was 
quite  often  necessary  to  waste  sand  which  was 
satisfactory  except  for  failure  to  meet  grading 
requirements.  During  part  of  this  time  the 
plant  continued  to  operate,  although  only  the 
three  sizes  of  gravel  were  satisfactory  and 
accepted  for  stock  piling.  Some  of  the  re- 
jected sand  was  stored  and  later  rerun  to 
take  out  allowable  sand  that  was  missed  on 
the  first  run.  Near  the  end  of  the  job,  be- 
cause of  a  sand  shortage,  it  became  neces- 
sary to  produce  only  sand  and  waste  the  three 
sizes  of  gravel  in  order  to  bring  the  sand 
quantity  up  to  the  specification  requirements. 
The  plant  was  operated  under  this  arrange- 
ment for  more  than  a  month  after  the  com- 
pletion date  provided  in  the  contract. 

The  actual  operating  time  during  the  entire 
period  of  production  was  83  percent  of  the 
possible  normal  operating  time.  The  total 
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production  of  all  sizes  of  sand  and  gravel 
which  was  accepted  was  271,464  cubic  yards, 
milking  the  hourly  production,  on  the  basts 
of  the  actual  operating  time,  80.5  cubic  yards 
per  hour. 

Control  Tests 

An  Inspector  was  on  duty  at  the  plant 
during  each  shift  of  operation.  The  nearest 
place  of  residence  for  the  Inspectors  was 
Coachella,  Calif.,  a  distance  of  about  45 
miles.  At  least  two  sand  analyses,  and  one 
:m:i lysis  of  each  size  of  gravel  were  made 
on  each  shift,  depending  upon  the  pit  and 
screening  plant  conditions.  Samples  were 
ordinarily  taken  from  the  bunkers,  but 
ehei-k  samples  were  taken  at  the  stock  piles 
at  Intervals  to  check  the  grading  of  the  stock 
piled  materials  and  the  effect  of  stock-piling 
methods.  Occasional  tests  were  made  to  de- 
tcrniine  specific  gravity,  silt  content,  and  or- 
ganic impurities. 

Sand  grading  data  are  given  in  the  fol- 
lowing table  and  are  shown  graphically  on 
the  accompanying  chart.  This  vchart  also 
shows  the  average  grading  of  the  pit-run 
material  and  the  job  average  gradings  of 
sand  and  gravel  and  the  combined  grading  of 
the  processed  material  The  Job  average 
fineness  modulus  for  the  sand  was  2.89.  Of 
the  1,046  tests  reported  as  acceptable,  87 
percent  was  within  0.15  of  the  job  average. 

Sand    Gradings — Coachella    Canal — Specifica 
lions  No.  1142-D 


United  States  Supreme  Court  Upholds 
Secretary  of  the  Interior  in  Power  Case 
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Control  tests  on  the  three  sizes  of  gravel 
were  essentially  undersize  and  oversize  tests. 
However,  to  tie  up  the  grading  data  on  the 
basis  of  the  field  separations  with  the  stand- 
ard screen  sizes,  a  complete  set  of  gravel 
screens  was  used  (%,  %,  %,  1,  and  I'X: 
inches). 

Under  present  plans  for  the  development 
of  the  Coachella  Canal,  the  quantities  pro- 
duced under  this  contract  will  be  sufficient 
to  supply  the  concrete  aggregate  require- 
ments for  the  main  canal  beyond  mile  25. 

Clearing  Shasta  Reservoir  Site 

CONTRACT  has  been  awarded  to  Wixson 
"ml  Crowe  for  clearing  brush  and  timber 
finin  :M.-,o  jieivs  of  the  Shasta  Reservoir  site 
•MI  Hi..  Out  nil  Valley  project  In  California. 
TMeir's  was  the  lowest  of  six  bids  received. 
'I'll is  flrm  Is  engaged  in  clearance  work  on 
1,040  acres  of  the  reservoir  area  under  a 
previous  contract. 


ACTION  of  the  Supreme  Court  of  the  United 
States  in  denying  petition  for  certiorarl  in 
the  case  of  the  Hurley  Irrigation  District 
versus  Harold  L.  Ickes,  Secretary  of  the  In- 
terior, has  resulted  in  crediting  to  the  Boise 
reclamation  project,  Idaho,  earnings  of 
$250,000  for  the  years  1936-40,  inclusive,  for 
hydroelectric  power  from  the  Black  Canyon 
plant. 

The  action  of  the  Supreme  Court  closed  a 
case  which  had  been  pending  In  the  courts 
for  almost  5  years,  and  authorized  the  dis- 
tribution of  accumulated  profits  in  accord- 
ance with  the  opinion  of  the  United  States 
Court  of  Appeals,  which  had  upheld  unani- 
mously the  contentions  of  the  Secretary. 

This  case  grew  out  of  the  necessity  of  con- 
serving the  water  of  the  Snake  River,  during 
and  after  a  long  period  of  low  precipitation, 
for  the  irrigation  of  land  on  the  Minidoka 
project  in  southern  Idaho.     In  order  to  con- 
serve water  for  irrigation  purposes,  the  Gov- 
ernment  restricted   the  winter   flow   of   the 
Snake  River  by  limiting  the  output  of  the 
downstream    power   plant    of    the    Minidoka 
project  and  thus  storing  water  in  the  Ameri- 
can   Falls    Reservoir.     In    order    to    provide 
necessary  electric  power,  an  agreement  was 
made  with  the  Idaho  Power  Co.  whereby  the 
company    furnished    electric   energy    to    the 
Minidoka  project  In  exchange  for  power  from 
the  Black  Canyon  plant  on  the  Boise  project, 
which  is  also  under  the  general  control  of 
the  Bureau  of  Reclamation  and  the  Secretary. 
The  Secretary  allotted  $50,000  from  power 
profits  collected  on  the  Minidoka  District  in 
1935  to  the  Boise  project  for  power  furnished 
from    Black    Canyon.    The    Burley    District 
sought  to  coerce  the  Secretary  to  credit  the 
$50,000  annually  to  the  Burley  District,  which 
contended,  In  effect,  that  it  was  entitled  to 
share  in  the  profits  from  the  sale  of  all  the 
power  which  was  consumed  on  the  project, 
part   of   which   would   have   been    generated 
in  the  Minidoka  plant  if  the  river  flow  had 
not  been  restricted  for  the  purpose  of  con- 
serving   water    for    irrigation,    and    that    it 
owned  the  Minidoku  power  plant  and  could 
force  the  Secretary  to  continue  sending  water 
through  the  power  plant  in  order  to  produce 
electricity    even    though    such    operation    of 
the  power  plant  would  result  in  the  waste 
of  water  needed  for  irrigation  purposes.     The 
Secretary  contended  that  power  from  Black 
Canyon  not  only  replaced  such  as  would  have 
been  generated  In  the  winter  at  Minidoka  Inn 
also  supplied   summer  needs  for   power   nut 
available  from  Minldnka  during  the  pumping 
season. 

The  action  of  the  -tiurt  constitutes  a  sig- 
nificant victory  for  the  Government  and  for 
its  reclamation  pivunim.  In  addition  to  rec- 
ognizing the  Secretary's  discretionary  author- 


ity to  determine  the  net  profits  realized  from 
the  Incidental  sale  of  electricity  produced  on 
a  Federal  Irrigation  project.  It  also  held  that 
the  United  States  owns  the  power  plant  and 
the  appurtenant  water  and  power  rights,  the 
beneficial  ownership  of  which  had  been 
claimed  by  the  Burley  Irrigation  District. 
Furthermore,  it  recognizes  the  Secretary's 
right  to  control  the  operation  of  a  power 
plant  constructed  by  the  United  States  In- 
cidental to  a  reclamation  project,  as  a  means 
of  fulfilling  the  primary  function  of  the  con- 
servation of  water  for  irrigation  and  recla- 
mation purposes. 


First  Selectee  Called  From 
the  Washington  Office 

SHELDON  OLIVER  DENO,  clerk  In  the 
Malls  and  Files  Section  of  the  Washington 
office  of  the  Bureau  of  Reclamation,  was 
called  for  training  in  the  military  service 
the  first  week  In  March.  He  was  inducted 


Sheldon  O.  Deno 

in  the  Army  and  assigned  to  active  military 
service  with  the  Coast  Artillery  at  Fort 
Bliss,  Tex. 

Mr.  Deno  has  completed  9  years'  service 
with  the  Bureau  In  Washington,  and  Is  a 
popular  member  of  Its  staff.  He  was  pre- 
sented with  a  portable  radio.  He  plans  to 
return  to  the  Bureau  on  completion  of  his 
year's  training. 
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Silt  Canal  Lining  Saves  Irrigation  Water 


By  C.  C.  KETCHUM,  Superintendent,  Vale  Project 


THE  main  raiml  of  the  Vale  project  traverses 
a  distance  of  some  73  miles  from  the  point  of 
diversion  at  the  Malhcur  River  to  the  town 
of  Jamieson,  Oreg.,  at  the  far  end  of  the  proj- 
ect. Laterals  extending  from  approximately 
100  feet  to  12  miles  in  length  divert  at  regular 
intervals.  There  are  66  miles  of  main  canal 
with  a  capacity  exceeding  50  cubic  feet  per 
second  and  193  miles  of  laterals  less  than  50 
cubic  feet  per  second.  The  bottom  width  of 
the  canal  varies  from  22  to  6  feet,  and  the 
average  bottom  width  of  the  laterals  is  4  feet. 

The  canal  passes  through  formations  of  dis- 
integrated basalt,  burnt  lava,  talus  rock,  din 
tomaceous  earth,  payette  river  gravel,  and 
numerous  other  materials  of  a  porous  nature. 
For  a  distance  of  4  miles  it  extends  through 
stretches  of  stratified  diatomaceous  earth. 
This  material  is  interspersed  with  numerous 
streaks  of  a  white  shale  varying  from  1  to 
3  feet  in  depth. 

During  construction  it  was  difficult  to  de- 
termine which  class  of  material  was  impervi- 
ous to  water.  Stretches  of  rtinal  which  at 
first  observation  gave  evidence  of  a  compact 


soil,  later  proved  porous,  and  in  many  in- 
stances soils  which  appeared  loose,  efficiently 
resisted  water  penetration. 

Because  of  the  various  formations  encoun- 
tered, open  canal  sections  were  adopted  wher- 
ever possible.  No  earth  lining  was  placed  in 
advance  of  operations.  The  plan  was  to  line 
with  earth  those  stretches  which  should  hit  IT 
indicate  porosity  and  to  test  the  canal  thor- 
oughly before  resorting  to  reinforced  concrete 
lining,  bench  flume,  or  other  costly  construc- 
tion. Of  course,  in  places  where  there  ap- 
pears to  be  no  alternative,  sections  were  con- 
creted during  construction  or  the  early  years 
of  operation. 

In  the  first  years  of  operation  the  occur- 
rence of  numerous  leaks  made  it  evident  that 
at  least  an  earth  lining  would  be  required  in 
many  places.  On  account  of  early  water  de- 
livery there  was  not  sufficient  time  to  carry 
on  blanketing  operations  throughout  all 
reaches  which  were  losing  water,  and  conse- 
quently lining  work  was  undertaken  only  at 
those  places  showing  the  heaviest  visible  seep- 
age. Top  loam  was  hauled  with  trucks  from 


The   plate  at  the  top  of  the  wheelbarrow  stand 
permits  moving  the  nozzle  sidewise  or  up  and  down 


the  nearest  deposits  and  placed  on  the  slopes 
and  bottom  of  the  canal  by  hand  and  team. 
This  method  was  used  because  of  its  efficiency 
to  stop  leaks  quickly  and  to  prevent  breaks 
and  was  resorted  to  generally  wherever  ex- 
cessive leakage  developed,  particularly  in 
areas  where  the  canal  cut  through  pure  gravel 
deposits  or  very  porous  rock.  In  some  cases 
these  lined  stretches  operated  satisfactorily 
for  the  first  few  years,  but  when  project  de- 
velopment called  for  increased  canal  capacity, 
these  sections  developed  leaks,  some  leakage 
appearing  as  far  as  1,000  feet  down  the  slope 
below  the  canal. 

In  general,  earth  lining  has  been  used  for 
stretches  of  the  canal  where  the  greatest 
seepage  appeared.  The  lower  slope  and  part 
of  the  bottom  could  be  lined  while  the  water 
was  in  the  canal  but  the  opposite  slope  offered 
a  more  difficult  problem.  The  leaks  along  the 
upper  slope  could  be  reached  economically 
only  after  the  water  was  turned  out  of  the 
canal.  This  resulted  in  loss  of  draft  of  the 
earth  and  water  into  the  porous  material  and 
consequently  proved  less  effective  in  stopping 
leaks. 

The  earth  lining  method  was  most  effective 
where  the  leaks  were  readily  discernible  be- 
cause the  action  of  the  water  around  the 
leaks  left  the  lining  in  whirlpool  formations 
which  could  be  easily  dug  out  and  repaired. 

The  earth  blanket  placed  by  this  lining 
method  was  approximately  6  inches  in  thick- 
ness. From  1933  to  193"),  the  first  years  of 
project  operation,  50,214  cubic  yards  of  earth 
lining  were  placed  at  a  cost  ranging  from 
50  to  65  cents  per  cubic  yard.  Considerable 
seepage  was  stopped,  the  water  loss  being  re- 
duced from  75  to  4H  j>ercent.  However,  there 
remained  to  be  undertaken  the  silting  of  the 
upper  slope  and  of  minute  cracks  found  in 
the  payette  and  lava  rock  formation. 

It  had  been  expected  that  as  the  years  passed 
more  silt  would  be  carried  by  the  river  water 
in  the  early  run-offs,  but  as  this  did  not 
occur,  it  was  necessary  to  resort  to  a  hy- 
draulic method  to  obtain  silt  for  canal  lining. 

This  method  required  suitable  earth  ma- 
terial at  an  elevation  above  the  canal  and 
a  high-pressure  pump.  The  pump  selected 
for  this  work  was  a  2-stage  centrifugal  3- 
inch  diameter  pump  with  directly  connected 
gasoline  engine.  The  pump  discharged  ap- 
proximately three-fourths  cubic  foot  per  sec- 
ond at  a  25-foot  head  to  one-fourth  cubic 
foot  per  second  at  a  100-foot  head,  the  water 
from  the  3-inch  hose  being  reduced  by  a 
2-foot  nozzle  to  a  1-inch  stream  pressure 
cutting. 

A  borrow  pit  was  selected  at  a  site  above 
the  upper  slope  of  the  canal,  at  as  low  an 
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the  Kilt  stream,  a  fmi  sha|M-d  pico-  of  metal 
under  each  opening  causing  (In-  sill  in  spri>ail 
before  striking  tin*  water.  Tin-  more  the  Hilt 
Is  -pn  ,-nl.  tin-  in,, re  iinlforinly  It  IK  distrib- 
uted In  tin-  wiiti-r  mill  the  r:irlhcr  it  will  be 
carried  In  the  canal. 

Silt  placed  liy  this  method  may  )H<  ciirrieil 
us  fur  as  50  miles  ami  is  generally  dc|>osii.-d 
In  the  form  of  a  blanket  thai  adheres  in 
and  is  drnwn  into  the  jmres.  Tin-  deposit 
is  thickest  near  the  place  of  operation  and 
gradually  ta|X*rs,  deitciidcnt  u|»ni  the  dis- 
tance traveled.  This  Hilling  met  IKK!  Is  the 
only  wa.\  il  IIIIH  been  possible  to  close  the 
niiiniic  scams  fiiund  iii  payette  and  disinie 
grated  lava  rook  formalicins. 

For  the  period  of  project   ojieration.  fr 

1!)30  to  11I4II,  canal  water  recurds  have  IN-CII 
carefully  kepi  iiml  determiiialiniis  III:H|I>  nf 
the  duty  of  water  and  "f  canal  seepage 
Insscs. 

Yearly  canal  and  lateral  losses 


The  jet  is  played  to  cut  and  mix  the  earth  with  the  water 


elevation  as  jmssilile,  in  material  "f  a  fine 
texture  day  loam,  preferably  at  least  1 
!'""!  ill  thickness.  The  pump  unit  was  set 
at  the  water's  edge  on  the  most  convenient 
side  "f  the  canal.  The  intake  pipe,  leading 
from  the  canal  to  the  pump,  was  a  4-inch 
pipe.  The  discharge  pipe,  extending  from 
the  pump  I"  the  liorrmv  [lit.  was  a  .'{-inch 
pipe  I"  which  was  attached  TiO  feet  of  3-inch 
hi'se  with  nozzle.  The  hose  was  mounted  on 
a  piirtalile  carrier,  constructed  like  a  wheel- 
liarriiw.  v,,  that  the  "iterator  could  inuve  it 
witliinii  stopping  the  pump.  The  nozzle  "f 
ihe  hiise  was  fastened  to  a  plate  which  had 
tw"  adjustments  making  it  possihlc  for  the 
operator  I"  nicive  the  nuzzle  sidcwisc  or  up 
and  dnwii.  In  this  way.  the  water  could  be 
played  on  Ihe  snil  in  a  cutting  position  and 
hy  fastening  the  nozzle  in  that  position,  the 
"peratur  could  leave  for  short  intervals  i,. 
attend  ID  the  pump  and  engine  without  stop- 
ping the  "peralion. 
The  jet  was  played  so  as  to  cut  and  mix 

tl arlh    with    the    water    and    form    a    silt 

mass  that  would  tlow  thmugh  a  small  ditch 
with  mil  less  than  l-fi>..t  drop  tn  KMt  feet. 
The  coarse  particle*  "f  Ihe  sill  stream  would 
lie  deported  mi  the  slupe  he)  ween  the  bor- 
row pit  ami  the  canal,  only  the  liner  ma- 


Rectangular    openings    in    the  wooden 
trough  distribute  the  silt.     Note  the  en- 
gine   and    pump   with    intake    pipe    in 
background 


terial  flowing  down  to  the  wooden  trough 
extending  across  the  canal.  Kvctangular 
openings  in  the  side  of  the  trough  distributed 
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Shasta  Dam  Concrete  Operations 


THE  dimensions  of  Shasta  Dam  stagger  the 
imagination.  This  largest  feature  of  Cali- 
fornia's Central  Valley  project,  now  under 
construction  by  the  Bureau  of  Reclamation 
on  the  Sacramento  River  12  miles  above 
Redding,  will  be  560  feet  high,  and  3,500  feet 
or  two-thirds  of  a  mile  long.  It  will  rank 
second  only  to  Boulder  Dam  in  height,  and 
second  only  to  Grand  Coulee  Dam  in  volume. 
Construction  involves  the  placing  of  5,600,000 
cubic  yards  of  concrete. 

Sand  and  gravel  deposits,  which  will  pro- 
vide 10,400,000  tons  of  aggregates  for  the 
manufacture  of  this  tremendous  volume  of 
concrete,  are  located  in  the  Sacramento  River 
just  east  of  Redding  and  about  12  miles 
downstream  from  the  Shasta  Dam.  The 
Columbia  Construction  Co.,  Inc.,  which  has 
the  contract  for  preparing  the  aggregates,  de- 
livers directly  to  the  receiving  bunkers  at 
Coram,  about  1  mile  downstream  from  the 
dam  site,  by  means  of  a  10-mile  belt  con- 
veyor system  which  was  described  in  the 
April  1940  issue  of  THE  RECLAMATION  ERA 
under  the  title  "The  Project  of  Good  Venture." 

Aggregates,  received  in  the  bunkers  at  the 
rate  of  1,100  tons  per  hour,  are  conveyed  to 
stock  piles,  and  up  to  the  concrete  mixing 
plant  at  the  base  of  the  cableway  head  tower 
by  another  belt  conveyor  system  built  by  Pa- 
cific Constructors,  Inc.,  general  contractors 
for  Shasta  Dam.  This  conveyor  is  made  up 
of  14  flights  having  an  over-all  slope  length 
of  7,250  feet. 

Flights  1  to  6,  inclusive,  are  used  to  carry 


the  aggregates  from  beneath  the  receiving 
bunkers  to  stock  piles  having  a  capacity  of 
150,000  tons  or  about  a  week's  supply  for 
concrete  operations.  Flights  7  to  14  trans- 
port the  aggregates  from  beneath  the  stock 
piles,  as  needed,  around  and  over  the  right 
abutment  of  the  dam  to  small  storage  bunkers 
at  the  top  of  the  mixing  plant. 

The  Concrete  Mixing  Plant 

This  plant,  popularly  known  as  "The  House 
of  Magic,"  is  in  design,  control,  and  princi- 
ple, about  the  same  as  the  conventional  type 
used  on  most  construction  projects  requiring 
a  large  quantity  of  concrete  from  a  central 
plant  over  an  extended  period  of  time.  The 
daily  output  capacity  is  10,000  cubic  yards. 
The  order  of  mixing  is  fully  automatic  and  is 
controlled  by  four  contractor's  men  per  shift, 
two  on  the  control  boards,  one  electrician 
trouble  shooter,  and  one  general  helper.  The 
concrete  control,  by  Government  forces,  re- 
quires four  inspectors  who  keep  a  constant 
check  of  the  mixes  and  aggregate  conditions. 

In  shape,  the  plant  is  a  decagon,  130  feet 
in  height,  constructed  of  reinforced  concrete 
and  structural  steel.  At  the  top  of  the 
structure  there  are  five  aggregate  storage 
bins  with  a  combined  capacity  of  2,165  cubic 
yards,  together  with  two  cement  bunkers 
capable  of  holding  3,200  barrels. 

The  concrete  mixers  are  set  on  and  con- 
trolled by  batchers  equipped  with  a  full  read- 
ing dial.  The  batchers  have  a  selector  switch 


permitting  six  individual  mixes  to  the  mixers 
without  a  change  in  setting  on  the  batcher. 
The  batchers  discharge  into  a  revolving  chute 
that  rotates  to  discharge  into  any  one  of  the 
five  4-yard  mixers  set  in  a  circle.  These  in 
turn  discharge  into  a  hopper  for  the  distribu- 
tion cars  which  operate  on  a  420-foot  diam- 
eter circular  track,  or  endless  railway,  at  the 
base  of  the  head  tower  and  distribute  the 
concrete  to  the  various  high-line  buckets. 

The  head  tower,  from  which  a  total  of 
seven  cableways  operate,  rises  more  than  460 
feet  from  the  ground  surface.  The  four  legs 
of  the  tower  are  anchored  102  feet  below  the 
surface  and  form,  at  the  surface,  a  185-foot 
square.  Including  the  mast  of  the  pillar 
crane  mounted  on  top  of  the  tower,  the  over- 
all height  of  the  structure  is  610  feet.  The 
tower  contains  approximately  4,180  tons  of 
structural  steel. 

The  hoist  floor  is  located  257  feet  above 
ground  level.  Seven  large  3-drum  hoists  are 
located  on  this  floor,  together  with  their 
electrical  control  systems  and  individual 
rooms  for  the  operators  so  arranged  to  pro- 
vide a  view  of  the  cableway  operated.  The 
lines  from  the  hoist  drums  lead  to  the  top 
of  the  tower  and  through  the  sheaves  to  the 
individual  cableway  system.  The  tail  towers 
for  the  seven  cableways  are  mobile  and  op- 
erate on  five  radial  runways.  Each  tower 
is  part  of  a  single  system,  and  its  operation 
is  controlled  by  one  operator.  The  towers, 
runways,  tower  heights,  and  cableway  span 
all  have  been  tabulated  or  indicated  on  the 
accompanying  layout  sketch  of  the  construc- 
tion area.  The  three  125-foot  towers  for 
runway  A  are  all  new  structures,  and  these 
three  cableways  will  be  required  to  place 
approximately  two-thirds  of  the  total  con- 
crete yardage  in  the  dam.  The  tail  towers 
located  for  the  other  cableways  have  been 
used  on  both  Boulder  and  Parker  Dams. 

The  seven  cableways  all  use  a  3-inch 
locked  coil  track  cable  weighing  22  pounds 
per  foot.  The  hoisting  equipment  is  designed 
to  give  a  hoisting  speed  for  a  20-ton  work- 
ing load  of  300  feet  per  minute  and  a  carriage 
speed  of  1,200  feet  per  minute. 

There  are  two  types  of  concrete  distribu- 
tion cars,  operating  on  the  circular  track  at 
the  base  of  the  headtower,  to  dispatch  the 
concrete  to  the  various  high-line  buckets. 
The  type  in  use  for  the  dam  which  the  work- 
men have  termed  the  "goose,"  has  two  sta- 
tionary sloping  8-yard  hoppers  equipped  with 
hinged  air-operated  dump  bottoms  permit- 
ting the  concrete  charge  to  be  chuted  into  the 
8-yard  concrete  buckets  permanently  at- 
tached to  the  high  line.  This  arrangement 
eliminates  the  hazardous  task  of  changing 
buckets,  and  greatly  increases  the  efficiency 
of  the  system,  as  well  as  the  rate  of  concrete 
placement. 
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Aggregate  storage  bins  at  Coram.     A  portion  of 
the  aggregate  conveyor  system  is  in  the  background 


Each  car  of  this  type,  of  which  there  are 
three,  is  provided  with  an  individual  air  com- 
pn-sor  to  supply  the  air  for  operating  the 
air  cylinders  on  the  hinged  bottoms  as  well 
as  the  car  brakes.  The  second  type  car  is 
constructed  to  handle  the  interchange  of  the 
special  cone  type  buckets  used  for  the  power- 
house pours  and  for  concrete  placement 
about  galleries  and  other  close  quarters  of 
the  (lain. 

The  special  cars  were  all  built  in  the  con- 
tractor's shops  at  the  dam  from  old  inter- 
iirli.ni  electric  cars,  and  each  is  powered  by 
two  125-horsepower  electric  railway  motors. 
KIcctrIc  current  is  supplied  by  a  third  rail 
located  on  the  inside  of  the  circular  track. 
The  third  rail  is  charged  with  direct  current 
at  300  volts. 

The  8-yard  concrete  buckets  used  for  plac- 
ing the  mass  concrete  in  the  dam  are  rec- 
tangular in  shape,  and  the  bottom  is  cut  in 
half  and  hinged  to  form  two  gates.  The 
discharging  of  the  concrete  is  done  by  the 
cahieway  operator  at  the  headtower  by 
manipulation  of  the  two  hoist  lines.  Each 
luickei  is  equipped  with  two  safety  latches, 
one  on  each  side  of  the  bucket,  that  are  un- 
latchcd  by  a  concrete  crew  before  the  con- 
crete can  be  dumped.  With  an  experienced 
cahieway  operator  and  signalman  at  the 
IMHII-.  It  is  possible  to  control  the  concrete 
discharge  from  the  bucket  whenever  desired. 

The  buckets  are  spotted  by  the  usual 
method  of  phone  and  signalman,  although 
short  wave  radio  can  be  used  where  the  re- 


quirements do  not  justify  running  in  a  phone 
line.  The  cableway  operator  parks  the 
bucket  for  the  high  line  on  the  landing  plat- 
form at  the  base  of  the  tower  just  outside 
the  circular  track  to  receive  the  concrete 
load  from  the  distribution  cars. 

The  system  is  well  adapted  for  dispatching 
special  concrete  mixes  to  the  dam  or  power- 
house. Mixer  operators  receive  instructions 
by  phone  as  to  a  special  mix  and  over  which 
high  line  it  is  to  be  sent.  When  a  special 
mix  is  required,  the  plant  operator  signals  the 
operator  of  the  distribution  car  by  means  of 
a  red  light  that  a  special  mix  bus  been 
called  for.  The  car  operator  signals  back 
when  he  is  ready  for  it,  and  receives  his 
Instructions  via  a  shaking  tube  from  the 
plant  operator  with  reference  to  dispatching 
the  mix. 

Forms  for  Com  M  /• 

All  face  and  contraction  joint  forms  on  the 
dam  are  of  cantilever  design,  requiring  tie 
rods  only  in  the  corners  to  the  interior  of  the 
block.  The  face  forms  are  lined  with  2-  by 
6-inch  straight  grained  tongue  and  gro,.\c.l 
lumber,  while  the  contraction  Joint  forms 
have  l>een  lined  with  20-gage  sheet  metal. 
The  gallery  forms  have  been  lagged  with  1- 
by  8-inch  shlplap  and  faced  with  %-inch  ply- 
wood. 

When  the  forms  have  been  completed  and 
grout,  cooling  pipe,  and  other  materials  an* 
Installed,  the  clean-up  crews  are  brought  In 


to  remove  the  curing  sand,  which  In  shoveled 
Into  skips  for  use  on  other  blocks.  The  con- 
crete surface  Is  then  washed  clean  by  use  of 
the  customary  high  pressure  air-water  Jets. 
In  the  final  dean  up.  excexx  water  Is  removed 
by  sponges.  The  block  is  then  ready  to  re- 
ceive the  next  lift  of  concrete. 

Before  concrete  Is  placed,  a  layer  of  grout 
Is  spread  and  brushed  over  the  old  surface. 
An  approximate  slump  of  1%  inches  Is  used, 
the  concrete  being  placed  In  four  15-Inch 
layers  per  5-foot  lift,  and  compacted  by  use 
of  three  6-Inch  internal  vibrators.  The  last 
layer  Is  left  with  a  vibrator  finish  and  slopes 
slightly  toward  the  8-inch  drain  located  near 
the  center  of  the  block.  No  traffic  is  per- 
mitted on  the  block  surface  until  such  time 
as  the  concrete  has  set  sufficiently  to  hold  the 
weight  of  an  average  man  without  leaving  an 
impression,  and  then  a  2-inch  layer  of  sand 
Is  spread  over  the  entire  surface  of  the  block. 
The  sand  is  left  on  the  surface  until  the  block 
is  ready  for  the  next  lift.  The  sand  method 
of  curing  leaves  the  surface  with  a  dull  green 
appearance  and  very  seldom  with  a  white 
coating  or  any  laitance.  The  contraction 
joints  and  faces  are  cured  for  21  days  by  a 
sprinkler  system. 

The  first  concrete  was  placed  In  the  left 
abutment  of  the  dam  on  July  8,  1940,  and  at 
the  end  of  December  of  that  year,  there  had 
been  placed  in  the  dam  approximately  500,- 
000  cubic  yards  of  concrete. 

On  August  13,  1040,  the  river  was  diverted 
from  the  original  channel  into  the  diversion 
flume,  located  to  the  left  of  the  old  stream 
channel.  Excavation  is  nearing  completion 
in  the  original  river  bed  for  the  spillway  sec- 
tion of  the  dam.  The  first  concrete  was 
placed  in  the  powerhouse  structure  by  the 
contractor  on  August  28,  1940,  and  at  the 
close  of  the  year  40,000  cubic  yards  of  the 
total  65,000  cubic  yards  for  the  structure 
had  been  placed. 


Grand  Coulee  Trains  Riveters 

A  RED-HOT  subject,  riveting,  is  now  being 
taught  in  a  school  recently  organized  at  the 
Grand  Coulee  Dam,  to  provide  skilled  men  to 
complete  construction  of  11  huge  steel  drum 
gates  in  the  spillway  of  the  dam. 

Men  now  on  the  job  are  given  first  consid- 
eration for  the  school.  Sixty  men  are  ex- 
pected to  successfully  complete  the  course. 

Each  class  consists  of  six  riveters  and 
two  heaters.  Experienced  instructors  con- 
duct the  classes. 

Beginners  start  out  tossing  cold  rivets  at 
fixed  buckets.  After  sufficient  prnctliv,  they 
are  able  to  toss  red-hot  rivets  at  moving 
buckets  with  nonchalance,  not  to  My  ac- 
curacy. The  men  also  learn  to  drive  and 
grind  the  rivets. 

The  school  became  necessary  after  local 
union  agents  reported  they  could  not  provide 
the  required  number  of  skilled  riveters. 
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Operation  and  Maintenance  of  CCC  Equip 
ment  on  Reclamation  Projects  -  Its  Relation 

to  National  Defense 


By  ALFRED  R.  GOLZE  Supervising  Engineer,  CCC 


THE  Civilian  Conservation  Corps  is  primarily 
a  youth  organization  designed  to  accomplish 
useful  public  work  and  to  provide  training 
for  the  young  men  enrolled  in  the  Corps 
which  will  be  of  benefit  to  them  in  later  life. 
The  work  of  the  C.C.C.,  devoted  to  the  con- 
servation of  natural  resources,  is  spread 
throughout  the  United  States  and  its  posses- 
sions. Camps  have  been  established  central 
in  carefully  selected  work  areas  to  provide 
an  efficient  means  of  undertaking  their  as- 
signed tasks. 

Kach  C.C.C.  camp  houses  about  -!<K)  young 
enrollees  between  the  ages  of  17  and  24.  The 
camps  are  in  general  charge  of  the  United 
States  Army,  which  feeds  and  clothes  the 
hoys,  provides  transportation  between  the 
camps  and  their  homes,  looks  after  their 
health,  and  provides  for  athletics  and  recrea- 
tion both  in  camp  and  in  the  nearest  towns. 
During  the  week  all  the  enrollees,  except  the 
few  who  are  assigned  duties  in  camp,  are 
turned  over  to  the  technical  services,  of  which 


the  Bureau  of  Reclamation  is  one,  for  work 
on  the  conservation  program. 

Through  the  facilities  of  the  44  camps  of 
the  Civilian  Conservation  Corps  presently 
allocated  to  23  irrigation  projects  in  14  West- 
ern States  a  variety  of  construction  work  is 
in  progress.  A  large  amount  of  automotive 
and  heavy  construction  equipment  is  required 
to  carry  on  the  Bureau  of  Reclamation  pro- 
gram. The  Reclamation  camps  operate  327 
dump  trucks,  4111  stake  trucks,  153  pick-up 
trucks,  (3(i  tractors  of  50  horsepower  or  over. 
!)9  tractors  of  less  than  50  horsepower,  12 
power  shovels,  s~  compressors  of  various 
sizes,  7li  concrete  mixers,  and  345  pieces  of 
miscellaneous  equipment,  including  such 
items  as  graders,  srrapers,  and  other  articles. 

It  is  apparent  that  the  operation  and  main- 
tenance of  this  fleet  of  equipment,  aggregat- 
ing 1,576  pieces,  places  a  responsibility  of  a 
high  degree  on  the  officials  in  charge  of  the 
C.C.C.  camp  program.  Operated  in  the  most 
part  by  C.C.C.  enrollees  and  kept  in  first- 


Convoy  of  C.C.C.  trucks  passing  through  a  Reclamation  project  town 


class  working  order  through  the  efforts  of 
more  enrollees  working  under  the  supervision 
of  qualified  mechanics,  the  C.C.C.  equipment 
fleet  thus  affords  an  excellent  training  source 
for  participation  in  the  industrial  and  other 
phases  of  our  national  defense  program. 

General  Plan  of  Director,   C.C.C. 

The  entire  C.C.C.  organization,  including 
r.-imps  allocated  to  the  Bureau  of  Reclama- 
tion, is  operating  under  a  general  plan  for 
equipment  operation  and  maintenance  which 
by  order  of  the  Director  of  the  Civilian  Con- 
servation Corps  was  made  effective  on  Janu- 
ary 1.  11140.  I'rielly.  this  plan  divides  the  re- 
sponsibility for  operation  and  maintenance 
of  C.C.C.  equipment  into  three  divisions. 
These  divisions  are: 

J-'irxt  Dirlxiitn. — Care  and  operation  of  the 
vehicle  and  equipment  as  performed  by  the 
driver  of  the  vehicle  or  the  operator  of  the 
equipment 

SmiiKl  IHrixirtii. — Maintenance  and  repairs 
as  performed  by  a  qualified  competent  me- 
chanic assisted  by  mechanically  inclined  en- 
roliees  and  performed  in  shops  established 
in  each  C.C.C.  camp.  This  type  of  work, 
which  includes  regular  insjiection,  adjust- 
ment, and  unit  installations,  is  known  as 
preventive  maintenance. 

'I'll!  rd  Itirixiitu. — General  overhauling  of 
vehicles  and  equipment  and  reconditioning  of 
units  or  parts  as  performed  in  central  repair 
shops  strategically  located  throughout  the 
United  States  and  operated  under  the  direct 
supervision  of  the  Director  of  the  Civilian 
Conservation  Corps. 

Performance  of  the  First  and  Second  Di- 
vision operations  is  the  responsibility  of  the 
superintendent  of  each  C.C.C.  camp,  who  is 
an  employee  of  the  technical  service,  super- 
vising the  work  performed  by  a  particular 
camp. 

As  a  first  step  in  meeting  its  responsibilities 
under  the  First  Division  of  the  general  plan, 
the  technical  agency  is  required  to  provide 
qualified  enrolhe  operators  for  all  C.C.C. 
equipment.  To  accomplish  this  the  Bureau 
of  Reclamation  has  developed  a  standard  pro- 
gram for  the  training  of  enrollees  to  be  truck 
drivers,  which,  in  modified  form,  is  also  used 
for  the  training  of  all  types  of  equipment  op- 
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eralors.  To  illustrate  the  thoroughness  nec- 
essary tn  produce  coni|H-tcnt  truck  drivers 
fi-iim  i In-  young  "i"ii  of  ('.('.('.  iip',  llic  tnirk 
driving  program  nf  tlir  Itnreau  of  Reclama- 
tion is  outlined  in  the  paragraphs  Hint  follow. 

Training  of   Truck   Drin  1.1 

Tin1  rump  su|ierintendont  is  in  rcs|>onsihle 
charge  of  tin-  training  of  truck  drivers.  lie 
nin.v  and  often  does  delegate  this  niitliority 
to  a  foreman  on  his  staff  or  to  the  eninp 
inechnnir.  'I'lie  first  step  in  the  program  is 
for  the  otlicial  in  charge  to  select  the  cu- 
rollccs  most  likely  to  !«•  f;ood  truck  drivers. 
In  making  this  seleclion  consideration  is  given 
to  their  record  in  performing  ordinary  work 
on  tin'  work  projects  and  to  any  previous 
experience  they  may  have  had  in  civilian  life 
liefore  entering  the  C.C.C.  Following  their 
selection  they  ;i  re  given  M  thorough  physicnl 
e\:iniinaiion  under  regulations  promulgated 
by  the  Director  of  the  Civilian  Cimsorvation 
Corps.  If  the  prospective  enrollee  driver 
passes  the  physical  examination,  he  is  issued 
n  lcni|iorary  I  learner  I  operator's  iM-rmit 
which  has  a  definite  expiration  date,  usually 
lixed  at  the  end  of  4  weeks.  It  is  customary 
to  train  the  enrollees  in  small  croups,  the 
frequency  of  their  selection  and  training 
being  arranged  to  meet  the  Bureau  require- 
ment that  a  reserve  of  nt  least  50  percent 
of  the  number  of  regular  operators  should  IK- 
maintained  at  all  times. 

The  learners  as  a  group  are  given  a  demon- 
stration of  the  proper  operation  of  n  truck 
by  the  class  instructor,  which  is  followed  by 
a  period  during  which  each  learner  rides  as 
an  observer  in  a  truck  driven  by  a  regular 
driver  under  working  conditions.  The  pros- 
IH-clive  driver  is  next  allowed  to  take  the 
wheel  and  in  special  areas  set  aside  for  this 
p«r|Nise  is  given  thorough  instructions  in  the 
procedure  of  shifting  gears,  use  of  breaks, 
and  proper  steering.  In  some  camps  this  in- 
struction is  given  in  a  "proving  grounds"  set 
up  on  a  piece  of  vacant  land  close  to  camp. 
On  this  ground,  streets  and  intersect  inns  arc 
marked  out.  complete  with  stop  and  warning 
signs,  and  duplicating  as  closely  as  possible 
c litions  actually  found  on  highways  in  tin- 
area  served  by  the  camp.  Camps  without  a 
"proving  grounds"  use  the  camp  streets  or 
Mi-lions  of  the  public  highway  not  frequently 
traveled.  The  trainee  is  required  to  demon- 
strate lo  the  satisfaction  of  the  supervisor  of 
the  course  his  ability  to  maneuver  his  truck 
In  the  lest  area.  He  then  is  permitted  to 
drive  the  truck  under  regular  work  condi- 
tions with  n  qualified  licensed  operator  in 
the  seat  of  the  cab  beside  him.  The  maxi- 
mum s|iced  of  all  C.C.C.  trucks  is  controlled 
by  built-in  governors  set  for  :J,5  miles  jier 
hour,  so  that  it  is  not  possible  for  the  new 
driver  to  let  a  truck  run  away  with  him. 

Iluring  the  same  period  that  the  prospective 

driver  is  receiving  fit-Id  instruction  on  truck 

'ion.  he  also  is  given  classroom  work  to 

a  quaint    him    with    the    reqnir enls   of   the 


C.C.C.  truck  driver  and  his  foreman 


provisions  of  the  State,  county,  and  munici- 
pal laws,  rules,  and  regulations  applicable  in 
the  territory  of  the  camp  operation. 

The  entire  training  program  as  described 
above,  including  both  field  and  classroom 
work,  is  designed  to  take  not  more  than  4 
weeks.  At  the  end  of  this  training  period  the 
prospective  truck  driver  is  required  to  take 
two  written  examinations,  one  on  the  provi- 
sions of  the  C.C.C.  safety  regulations  ap- 
plicable to  truck  driving,  and  the  oilier  on  his 
knowledge  of  the  principal  features  of  the 
State,  county,  and  municipal  traffic  laws, 
rules,  and  regulations.  Following  the  written 
examinations  he  is  required  once  again  to  give 
a  demonstration  of  his  driving  ability,  which 
must  include  the  use  of  the  engine  as  a  brake, 
proper  use  of  the  clutch,  the  ability  to  turn, 
hack,  etc.,  in  narrow  places,  proper  use  of  arm 
signals  while  operating  truck  under  road  con- 
ditions, and  routine  starting,  stopping,  and 
parking. 

The  prospective  truck  driver  is  rated  on  the 
basis  of  100  pen-en t  for  each  of  the  three 
parts  of  the  examination  and  is  required  to 
make  a  passing  grade  of  70  percent  in  each 
of  the  three  parts  before  he  is  issued  a  |n-r- 
inanent  operator's  permit.  Failure  of  the 
prospective  driver  to  make  a  passing  grade  in 
one  or  all  three  parts  docs  not  bar  him  from 
a  reexamination.  When  all  three  pans  of 
the  examination  have  been  imsscd  success 
fully  he  is  given  a  iiermanent  C.C.C.  iqtera- 
tor's  permit  and  is  available  for  regular  as- 
signmenl  as  a  full-fledged  driver. 

His  period  of  Intensive  training  is  not  over, 
however.  On  the  completion  of  the  4  weeks' 
training  course  the  truck  driver  Is  enrolled  in 


a  study  class  designed  to  run  from  4  to  6 
months.  This  course  explains  the  fundamen- 
tals of  the  way  a  truck  O|X-rates  and  considers 
many  of  the  prohh-ms  encountered  in  handling 
a  truck  under  truffle-  conditions.  A  standard 
course  outline  is  followed  in  all  Reclamation 
camps  and  considers  the  following  subjects 
in  order : 

(a)  Controls  and  devices  in  the  cal),  (b) 
power  plant  and  power  transmission,  (c) 
running  mechanism,  nil  starting,  le)  gen- 
eral driving,  (ft  driving  on  the  work  project, 
(g)  service,  (h)  safety. 

This  course  is  not  in  any  sense  an  auto 
mechanics  course,  being  confined  merely  to  n 
description  of  the  operation  of  the  truck, 
broken  down  Into  each  individual  o|M-ratlng 
part  of  a  truck.  A  textbook  of  127  |»igec. 
prepared  ill  the  Department  of  the  Interior. 
is  used  as  an  aid  to  the  instructor. 

Knrollment  In  this  course  is  required  of 
all  truck  drivers  with  permanent  operator's 
liermlts.  An  enrollee  driver  is  expected  to 
attend  7">  percent  of  the  classes  or  his  op- 
erator's permit  is  canceled.  The  course  also 
is  o|K-n  to  nil  enrollees  with  temporary  |>er- 
mlts  and  to  any  cnrollees  who  are  considered 
to  be  good  prospective  truck  drivers.  In  ad- 
dition to  the  training  provided  In  this  truck 
driver's  course  the  enrollee  driver  Is  required 
to  take  the  standanl  l.1"  hour  course  In  first 
aid  which  Is  given  In  camp  by  the  cnnip 
physician.  First-aid  training  Is  now  required 
of  all  c.c.c.  enrollees.  As  fur  as  practicable. 
the  truck  drivers  are  given  their  first-aid 
training  prior  lo  the  lime  they  are  lssu.il 
a  permanent  |H-rmlt. 
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CCC  CAMPS  ON   RECLAMATION  PROJECTS  AND 
LOCATION  OF  CENTRAL  REPAIR  SHOPS 


First  and.  Second  Division  Maintenance 

When  an  enrollee  has  been  issued  a  per- 
manent truck  driver's  permit,  he  is  assigned 
to  a  particular  truck  to  operate  or  is  placed 
on  the  reserve  list  of  operators.  When  he  is 
assigned  to  a  truck  he  becomes  responsible 
to  a  degree  for  the  care  as  well  as  the  op- 
eration of  that  truck.  The  care  of  the  truck 
is  what  is  considered  as  First  Division  main- 
tenance under  the  general  plan.  This  First 
Division  work  is  limited  to  12  responsibili- 
ties, which  are :  Checking  oil,  gas  and  water, 
checking  of  tires,  changing  of  tires,  testing 
of  lights,  replacement  of  electric  bulbs,  check- 
ing rear  vision  mirror,  starting  the  engine  at 
low  speed,  testing  of  brakes,  inspection  of 
wheel  hubs  when  on  trips,  cleaning  and  check- 


ing of  flares  and  markers,  replacement  of 
fuses,  and  a  daily  visible  inspection  of  the 
truck  for  any  unusual  damages  or  mechanical 
adjustments.  No  driver  is  allowed  to  make 
any  repairs  whatsoever  unless  authorized  to 
do  so  for  a  specific  job  on  written  order  by 
his  superior. 

Responsibility  for  Second  Division  preven- 
tive maintenance  is  usually  placed  in  the 
camp  mechanic  and  his  helpers  under  the 
general  supervision  of  the  camp  superintend- 
ent. Assigned  to  the  camp  mechanic  are 
those  enrollees  who  are  mechanically  in- 
clined, and  who  possess  sufficient  elementary 
education  to  absorb  this  particular  phase  of 
vocational  training.  Enrollees  who  meet 
these  qualifications  are  selected  by  the  com- 
pany commander  upon  recommendation  of  the 


camp  educational  committee,  and  the  number 
of  enrollees  assigned  to  the  mechanic  is  de- 
termined by  the  camp  superintendent.  Their 
selection  is  made  with  the  thought  in  mind 
that  if  they  prove  competent  they  may  later 
qualify  for  training  as  mechanics  in  the  cen- 
tral repair  shops. 

The  Second  Division  of  the  general  plan  of 
operation  and  maintenance  of  C.C.C.  equip- 
ment tabulates  some  125  items  that  are  con- 
sidered the  responsibility  of  the  camp  me- 
chanic and  his  helpers.  They  include  the 
lubrication  of  trucks  and  equipment,  the  ad- 
justment of  brakes,  routine  tightening  of  the 
engine  parts,  chassis,  and  accessories,  replace- 
ment of  all  minor  parts  and  reconditioned 
major  units  furnished  by  the  central  shops. 
Refinishing  (repainting),  repair  of  uphol- 
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Mcry.  shop  work  to  repair  major  parts,  and 
grinding  of  vnlves  Is  not  authorized. 


Third  Division  Mninli-iiiincc 

The  Third  Division  maintenance  Is  the 
work  that  Is  done  away  from  the  C.C.C.  camps 
in  the  central  shops,  operated  under  the  super- 
vision of  the  Director,  C.C.C.  The  Director 
h;i>  divided  the  country  into  a  number  of 
motor  repair  divisions  In  charge  of  the  divi- 
sion superintendent.  Each  shop  is  in  charge 
of  a  shop  superintendent  who  reports  to  his 
division  superintendent.  The  shop  superin- 
tendent supervises  and  is  responsible  for  the 
proper  completion  of  all  work  performed  In 
his  shop.  The  shops  are  furnished  with  mod- 
ern equipment  for  the  purpose  of  handling 
complete  unit  equipment  repair,  general  main- 
tenance, servicing,  general  overhaul  of  equip- 
ment, reconditioning  of  units,  wreck  work, 
painting,  welding,  repair  of  upholstery,  and 
similar  items.  Skilled  mechanics  perform  all 
the  technical  work  in  the  shops.  Enrollees 
who  have  progressively  served  with  (list in.- 
tion  as  equipment  operator  and  mechanics' 
helper  in  the  camps  are  frequently  selected 
lor  further  training  in  the  central  shops. 

All  pans  required  for  Second  Division  re- 
pair work  are  purchased  by  the  central  re- 
pair shops  and  furnished  to  the  C.C.C.  camps 
on  requisition.  All  C.C.C.  funds  available  for 
all  classes  of  repair  work  are  allocated  to  the 
cemral  shops,  except  for  the  payment  of  the 
salaries  of  mechanics  assigned  to  the  C.C.C. 
<  amp*.  A  credit  is  established  on  the  ledgers 
of  the  central  shops  for  each  camp  or  group 
of  camps  (as  by  Reclamation  projects), 


C.C.C.  truck  driver  adjusting  tarpaulins  on  stake  body  truck 


against  which  are  charged  the  purchase  of 
parts  for  Second  Division  maintenance  and 
for  Third  Division  work.  Close  scheduling  is 
necessary  by  the  camp  authorities  working 
in  cooperation  with  the  shop  superintendent 
to  keep  the  repair  work  within  the  available 
funds  and  at  the  same  time  avoid  laying  up 


C.C.C.  equipment  excavating  small  irrigation  canal 


expensive  equipment  until  the  next  allotment 
of  funds  (which  is  made  quarterly),  is  avail- 
able to  the  shops. 

In  the  States  in  which  Reclamation  projects 
are  located,  central  repair  shops  serving  Rec- 
lamation camps  have  been  or  will  be  estab- 
lished at: 

Phoenix,  Ariz.;  Redding,  Calif.;  Denver, 
Colo.;  Grand  Junction,  Colo.;  Boise,  Idaho; 
Missoula,  Mont. ;  Reno,  Nev. ;  Albuquerque, 
N.  Mex. ;  Bend,  Oreg. ;  Portland,  Oreg. ;  Hill 
City,  S.  Dak. ;  El  Paso,  Tex. ;  Salt  Lake  City, 
Utah ;  Olympia,  Wash. ;  Spokane,  Wash. ; 
Greybnll,  Wyo. 

Systematic  Inspection  and  Serricing 

Experience  in  operating  large  fleets  of 
equipment  has  shown  that  the  best  way  to 
keep  equipment  In  first-class  operating  condi- 
tion, to  reduce  the  cost  of  operation  and  rv- 
pairs,  and  to  avoid  the  delays  in  getting  work 
done  because  expensive  equipment  is  lying 
Idle  awaiting  Its  turn  to  be  repaired.  is  by  a 
thorough  system  of  routine  Inspection  and 
sen  icing,  functioning  on  a  definite  schedule 
from  which  no  deviation  is  permitted.  In  the 
C.C.C.  camps  on  Reclamation  projects  this 
objective  is  achieved  In  coordination  with  the 
approved  plan  of  general  maintenance. 

All  automotive  equipment  Is  inspected  dally 
for  the  condition  of  Its  brakes,  lights,  and 
other  parts,  and  a  written  report  made  of  Its 
condition  on  forms  provided  each  camp. 
The  report  Is  made  and  signed  by  the  driver 
or  operator  of  the  equipment  and  Is  Initialed 
by  the  foreman  under  whose  suiiervlslon  he 
Is  working.  At  the  end  of  each  day  the  dally 


The  Reclamation  Era,  April  1941         (  121  } 


C.C.C.  equipment  at  gravel  screening  plant 


automotive  report  is  turned  in  to  the  Recla- 
nmtion  camp  otfice  wliere  it  is  reviewed  and 
initialed  liy  the  camp  mechanic  before  he  goes 
off  duty.  The  camp  mechanic  orders  any 
truck  held  in  camp  the  next  day  which  the 
daily  report  shows  to  In-  in  an  unsafe  condi- 
tion. 

All  heavy  construction  equipment,  both  au- 
tomotive and  nonautomotive.  is  thoroughly 
inspected,  lubricated,  and  washed  once  each 
week.  The  written  record  of  the  weekly  in- 
spection is  made  and  filed  in  the  Reclamation 
ciimp  office.  This  report  is  very  complete  and 
covers  all  essential  features  of  the  equipment, 
in  the  case  of  trucks  some  63  items.  It  is 
signed  by  the  inspector  and  initialed  by  the 
camp  mechanic. 

Because  of  the  large  number  of  trucks  in 
each  camp  it  is  not  possible  to  give  all  trucks 
their  weekly  inspection,  washing,  and  lubri- 
cation on  any  one  day.  An  inspection  sched- 
ule is  set  up  for  each  camp,  listing  the  trucks 
by  license  numbers  that  will  be  inspected  on 
each  day  of  the  week.  Ordinarily,  this  works 
out  for  two  trucks  to  be  inspected  in  the 
morning  and  two  in  the  afternoon.  Twenty 
trucks  are  inspected  in  the  regular  5-work- 
day  week.  Minor  repairs  are  made  at  the 
time  of  inspection.  If  serious  faults  are  dis- 
covered, the  truck  is  taken  out  of  service 
until  it  has  been  repaired.  One  or  two  extra 
trucks  are  kept  available  in  camp  to  replace 
the  trucks  held  in  for  their  weekly  inspec- 
tion. Tractors  and  heavy  nonautomotive 
equipment  are  inspected  on  Saturday  morn- 
ing. Lubrication  of  equipment  is  not  con- 
fined to  the  time  of  the  weekly  inspection. 
This  is  the  minimum  interval  permitted  for 


trucks.  All  equipment,  including  trucks, 
must  be  lubricated  as  frequently  as  required 
by  the  type  of  work  being  done.  A  special 
crew  of  em-oilers  is  assigned  to  the  inspec- 
tion, lubrication,  and  washing  work,  which 
is  performed  under  the  direction  of  the  camp 
mechanic.  They  are  additional  to  the  en- 
rollees  assigned  to  the  mechanic  for  Second 
Division  repair  work  in  the  nature  of  in- 
stallation of  parts,  etc. 

Value  of  Trahiin/i 

With  an  average  of  3(5  pieces  of  equipment 
of  all  types,  of  which  20  are  trucks,  in  each 
Reclamation  camp,  approximately  50  enrollee 
drivers  and  operators  are  required  at  all 
times  in  each  camp  to  insure  its  uninter- 
rupted operation.  With  the  normal  turn- 
over, between  ~.~>  and  1IMI  of  the  young  men 
in  each  C.C.C.  camp  are  enrolled  each  year 
in  the  courses  presently  available  for  train- 
ing of  drivers  and  operators-  With  the  ne- 
cessity of  extending  this  training  to  meet  tin- 
needs  of  the  national  defense  program,  it  is 
expected  by  intensification  of  the  courses  al- 
ready prepared  and  well  tested  by  time  and 
experience,  the  number  of  men  now  being 
trained  in  the  operation  and  maintenance  of 
equipment  can  be  substantially  increased. 

In  the  discussion  in  this  article,  attention 
has  been  focused  on  the  training  of  truck 
drivers,  primarily  because  they  form  the  bulk 
of  the  equipment  operators  in  the  C.C.C. 
camps  and  because  the  general  public  has 
more  of  an  opportunity  to  see  the  truck 
driver  at  work.  It  is  thought  this  article 
may  help  to  impress  the  people  living  near 


the  camps  with  the  safeguards  that  are  taken 
to  protect  them  and  with  the  thoroughness 
of  the  training  designed  to  make  the  local 
C.C.C.  drivers  the  best  in  the  neighborhood. 

The  operators  of  other  equipment,  of  the 
tractors  and  the  bulldozers  and  scrapers,  of 
gas  shovels  and  concrete  mixers,  are  as 
thoroughly  trained  as  the  truck  drivers. 
These  young  operators  with  their  C.C.C. 
training  behind  them  when  they  leave  the 
C.C.C.  to  return  to  civilian  and  industrial  life 
have  acquired  a  facility  the  value  of  which 
cannot  be  overestimated  in  these  times  of 
troubled  world  affairs. 

The  benefits  of  the  equipment  work  are  not 
restricted  to  the  drivers,  operators,  and  me- 
chanic's helpers  actually  handling  the  equip- 
ment and  machines.  Property  and  cost  rec- 
ords  musi  be  kept.  Data  on  the  efficiency  of 
operation  of  each  piece  of  equipment  must 
he  accumulated.  The  daily  consumption  of 
gasoline,  oil.  and  grease  is  recorded.  Mile- 
age of  trucks  and  hours  of  operation  of  the 
other  pieces  of  equipment  are  tabulated.  De- 
preciation accounts  are  maintained,  and,  to- 
gether with  the  cost  of  operation  and  repairs, 
•ire  < -barged  out  to  the  jobs  on  which  the 
equipment  is  used.  Knrollee  clerks,  working 
in  camp  under  the  direction  of  a  camp  clerk 
who  is  responsible  to  the  Bureau  of  Reclama- 
tion chief  clerk,  perform  all  the  clerical 
work.  This  training,  of  importance  in  its 
specialized  field,  is  providing  for  civilian  ac- 
tivities and  governmental  operations  clerical 
personnel  well  qualified  to  meet  the  complex 
problems  of  current  administration. 

The  supervisors  in  the  ('.('.('.  camps  of  the 
Bureau  of  Reclamation  have  reason  to  be 
proud  of  their  opportunity  through  the  opera- 
tion and  maintenance  of  equipment  to  aid  in 
the  development  of  a  resource  which  is  as 
vital  to  the  country  as  the  natural  resources 
lieing  protected  and  conserved  by  the  work 
programs  of  the  camps. 


Alt  us  Project  Found  Feasible 

A  FINDING  of  feasibility  of  the  Altus  irri- 
gation project  in  southwestern  Oklahoma  lias 
been  approved  by  the  President  and  recom- 
mended for  construction  by  the  Bureau  of 
Reclamation. 

The  project  will  be  the  first  undertaken  by 
the  Bureau  in  Oklahoma,  where  droughts  of 
the  1930-40  decade  contributed  to  a  net  de- 
crease in  the  State  population  for  the  first 
time  in  its  history.  Construction  of  the 
project  will  require  4  to  5  years  and  will 
give  employment  to  an  average  of  500  work- 
men, with  900  to  1,00(1  required  at  the  peak 
of  activities.  Completion  of  the  project  will 
result  in  a  stabilization  of  agriculture  upon 
which  the  area  is  dependent.  There  are 
about  500  farms  in  the  project  area  and  a 
population  of  10,000  to  12,000  persons  in 
nearby  urban  centers,  who  will  be  directly 
benefited. 
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Completion  of  Alcova  Reservoir  Shore  Line 
Drive,  Kendrick  Project,  Wyoming 


By  EMERICK  HUBER,  Assistant  Engineer 


STAKTKl)  early  in  1 !.:{'».  Hi.-  Ale-ova  shore- 
line ilrivc  is  practically  completed.  Con- 
si  rurtcd  by  Civilian  Conservation  Corps  en- 
mllri's  under  lln-  sn|M-rvision  of  the  Hurt-ail 
of  Reclamation,  this  mad  is  the  key  to  the 
recieational  development  of  Alcova  Iteser- 
voir.  Skirting  tin-  north  shore  line  of  the 
reservoir,  the  new  road  is  4%  miles  in 
leniMh.  2(1  feft  ill  \\iilih.  and  has  a  iiiaxiiiuini 
grade  of  7  percent.  It  extends  from  a  point 
2  miles  west  of  the  Alcova  ]x>st  office  on 
Wyoming  State  Highway  220  to  a  loop  at  the 
mouth  of  scenic  Fremont  Canyon. 

Kendrick  project  forces  began  construction 
of  the  Alcova  I>am,  on  the  North  Platte 
Uivor  :,2  miles  southwest  of  Casper.  Wyo.. 
in  1!  :;:i.  On  completion  of  the  dam  in  1938 
it  was  partly  filled  for  testing  purposes. 
P.oating  and  outdoor  enthusiasts  immediately 
look  advantage  of  this  opportunity  to  use 
the  new  lake. 

Since  t ht-  shores  of  the  newly  formed  res- 
ervoir were  practically  inaccessible  and  in 
order  thai  the  pulilic  might  enjoy  the  beno- 
tits  thereof,  a  plan  to  construct  a  shoreline 
road  I  iy  ('.('.('.  enrollecs  was  proposed. 
Plans  were  laid  for  establishing  a  new 
C.C.C.  camp  at  Alcova.  Wyo..  in  July  1938, 
anil  its  construction  by  C.C.C.  forces  was 
Marled  MPOM  thereafter.  Camp  BR-79  was 
completed  anil  occupied  in  October  1938  by 
one  company  of  21.0  eiirollees,  the  maximum 
camp  strength  at  any  time.  The  average 
strength  since  lifts  lias  IM-OII  somewhat 

pwer. 

A  Buperintendent  and  four  junior  foremen 
were  appointed  by  the  Secretary  of  the  In- 
terior to  supervise  Hie  const  ruction  work. 
'I  line  facilitating  foremen  assisted  in  super- 
vising drilling  and  blasting,  power  shovel  op- 
eration, and  motor  vehicle  repairs.  These 
were  all  local  men  experienced  in  construc- 
tion work  and  were  known  as  the  technical 
staff. 

The  care  and  welfare  of  the  eiirollees  were 
entrusted  to  the  I'nitod  Slates  Army,  as  is 
the  ease  iii  all  C.C.C.  camiK*  except  those 
of  tin-  Ollice  of  Indian  Affairs. 

Actual  construction  of  the  new  road  was 
iM-giin  in  February  lU.'t'.l.  Excellent  progress 
wa-  made.  and.  in  spile  of  adverse  weather 
conditions,  the  work  followed  a  rigid  schedule. 

I  Tilling  ami  blasting  were  required  over 
much  of  the  road,  as  many  hard  sand-lone 
and  shall-  formations  were  encountered. 
Tin-  worl;  was  handled  by  separate  crews 


which  received  special  training  under  the 
supervision  of  the  powder  foreman.  Approx- 
imately <).">,000  pounds  of  dynamite  were  used 
on  this  work  with  a  line  safety  record. 

Heavy  material  was  moved  with  a  power 
shovel,  two  large  caterpillars  with  angle- 
do/er  and  rooter  attachments  and  several 
trucks,  all  of  which  the  eiirollees  operated 
under  the  supervision  of  skilled  foremen. 
Other  boys,  not  interested  in  o]>erating  ma- 
chinery and  heavy  equipment  were  employed 
at  clearing  right-of-way,  placing  culverts, 
building  drainage  ditches,  sloping  banks,  rip- 
rapping  structures,  and  pick-and-shovel  work. 
Some  of  the  eiirollees  received  training  in 
engineering  work  on  survey  and  inspection 
crews.  The  entire  road  is  protected  with 
ditches  and  culverts. 

Karth  and  rod;  work  involved  the  moving 
of  about  12.~>,<:O()  cubic  yards  of  material.  A 
total  of  .VI.ICMI  man-days  was  required  to  com- 
plete this  work. 

/.'(  in  /ii-iiil  Ti-niiiini/  for  HH  rolled 

Due  to  the  rapid  turn-over  of  eiirollees,  it 
was  necessary  to  train  new  men  each  6 
months  for  the  various  types  of  work.  This 
retarded  the  progress  of  the  work  to  a  certain 
extent,  but  proved  very  beneficial  to  the  eii- 
rollees. as  it  gave  them  all  a  chance  to  learn 
some  gainful  occupation  during  their  enroll- 
ment period.  Many  of  the  boys  found  em- 
ployment as  a  result  of  their  training  in  this 
camp.  The  project  tiles  contain  numerous 
letters  from  former  eiirollees  with  jobs  who 
had  written  back  to  thank  the  camp  personnel 
for  the  help  and  training  received  in  this 
camp. 

A  landscape  foreman  was  added  to  the 
C.C.C.  staff  in  1940,  when  work  had  progressed 
sufficiently  on  the  road  to  allow  access  to 
future  recreational  areas.  The  planning  of 

these  areas  was  done  in  i in-ration  with  the 

National  Park  Service.  Plans  now  have  been 
approved  for  development  of  cabin,  beach, 
hoalhoiise.  parking,  camping,  and  picnic 
areas.  Several  parking  areas  have  been  built 
at  points  of  scenic  interest,  and  guard  rails 
are  provided  at  particularly  dangerous  areas. 

A  large  public  bathing  lieach  has  been 
cleared,  leveled,  and  covered  with  flue  sand: 
I  he  public  boat  Innici-iiing  Incline  has  licen 
built  :  and  the  public  lioalhoiise  area  has  IH-CII 
<  I  eared  and  an  mi-ess  road  built,  all  adjacent 
in  the  same  bay.  AcceM  roads  also  have 


been  constructed  to  various  cabin  site  areas. 
where  the  public  will  be  allowed  to  leas,- 
land  and  build  their  cabins  in  accordance 
with  the  standards  for  each  area.  Moating 
permits  are  issued  annually  by  the  Kendrick 
project  to  those  who  wish  boating  privileges 
on  the  Alcova  Reservoir.  Kverylhing  bus 
lieen  done  to  make  the  north  shore  line  of 
the  reservoir  an  attractive  year-round  pleas- 
ure area.  The  |x-ople  of  central  Wyoming 
should  long  enjoy  the  boating,  fishing,  swim- 
ming, and  camping  afforded  by  this  great 
public  work. 

Engineers  of  the  Kendrick  project  surveyed 
and  located  the  road,  and  inspected  the  engi 
neering  features  during  construction. 

The  entire  work  program  was  under  the 
general  supervision  of  the  regional  director. 
I.  J.  Matthews  of  the  Kendrick  project. 

Wheeler  Project  Report 

THE  Tennessee  Valley  Authority  has  an- 
nounced publication  of  its  Technical  Kcport 
No.  2.  Tin  ir/irc,Vr  1'rnjirt.  This  report  was 
published  by  the  Authority  to  give  to  the 
engineering  profession  and  the  general  public 
facts  about  the  p'anning.  design,  and  con- 
struction of  the  Wheeler  project  on  the  Ten- 
nessee Itiver.  This  volume,  containing  362 
pages  and  147  illustrations,  is  the  second  of 
a  series  of  T.  V.  A.  Technical  Hearts,  the 
first  of  which  is  7'/i.  .V«/iri*  Project  re|H>rt. 
published  in  r.i:1..'. 

The  report  covers  the  history  of  the  Ten- 
nessee Hivcr  development  and  descrilH-s  tin- 
pan  the  Wheeler  project  plays  in  this  devel- 
opment :  the  Wheeler  project  investigations, 
including  social  and  economic  studies:  lock, 
d:  in.  and  powerhouse  designs:  aeci-ss  roads  ; 
employi-c  housing:  i-onstruction  methods.  In- 
cluding construction  plant  and  river  diver- 
sion; reservoir  adjustments,  such  as  reser- 
voir clearing  and  highway  and  railroad 
relocation:  initial  o|M-ralions  :  and  a  complete 
summary  of  construction  .osi-.  Appendixes 
include  a  complete  statistical  summary  of  the 
physical  features  of  the  project  :  copies  of 

tl ngineering  and  geologic  consultants'   re 

IMirls;  and  summaries  of  s|»>clnl  tests  such  us 
model  studies.  Comprehensive  bibliogr.-iphn  - 
on  each  phase  of  the  work  are  also  included. 

Cloth    bound   copies  of  the   report    may  be 
procured   from   the   Superintendent    of   UIM-U- 
K.  Washington,  D.  C.,  at  ?1  each. 
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South  Ogden  Distribution  System, 
Ogden  River  Project,  Utah 


By  N.  T.  OLSON,  Engineer 


THE  distribution  system  under  construction 
for  the  South  Ogden  Conservation  District, 
a  2,000-acre  unit  of  the  Ogden  Hirer  project, 
differs  considerably  from  the  distribution 
system  we  usually  visualize.  The  lands  to 
be  watered  under  this  system  lie  on  rather 
steep  hillsides,  the  average  slope  being  be- 
tween 6  and  7  percent.  The  individual  tracts 
are  very  small,  and  the  average  for  the  dis- 
trict is  approximately  1*4  acres.  The  small- 
est tracts  are  city  lots  which  run  6  to  the 
acre. 

It  is  apparent  that  the  distribution  of  water 
to  units  of  such  size  and  in  such  locations 
could  not  be  accomplished  in  the  usual  man- 
ner. Steep  grades,  rights-of-way  through 
residential  districts,  and  the  need  for  sup- 
plying water  to  very  small  areas  require 
other  than  open  laterals. 

Studies  were  made  and  plans  were  pre- 
pared to  serve  the  entire  area  in  the  district 
through  a  system  of  high-pressure  pipe  lines 
reaching  from  the  main  canal  to  the  most 
remote  lands  in  the  district.  Pipe  for  these 
lines,  where  the  head  is  greater  than  25  feet, 
will  be  of  thin-walled  steel,  fabricated  in 
40-foot  lengths  from  7-,  10-,  or  12-gage  metal 
and  varying  in  size  from  20  to  4  inches  in 
diameter.  The  pipe  is  coated  on  the  inside 
with  coal-tar  paint  and  on  the  outside  with 
asphalt,  with  asbestos-felt  wrapping  outside 
the  asphalt.  For  heads  under  25  feet,  stand- 
ard concrete  irrigation  pipe  is  used. 

Altogether  there  will  be  16  turn-outs  from 
the  canal  in  a  distance  of  about  5  miles. 
Each  turn-out  is  the  head  of  a  lateral  system 
of  pressure  pipes.  In  the  aggregate  there 
will  be  approximately  35  miles  of  pressure 
lines. 

Fourteen  of  the  16-pipe  laterals  are  directly 
connected  with  the  canal,  while  two  of  them 
have  equalizing  reservoirs  placed  between  the 
canal  and  the  distributing  lines.  The  func- 
tion of  the  reservoirs  is  to  equalize  the  flow 
between  the  canal  and  the  distribution  sys- 
tem, permitting  the  use  of  water  upon  de- 
mand. The  areas  served  by  the  reservoir 
systems  for  the  most  part  are  city  residential 
lots  where  a  "demand  use"  of  water  has  a 
high  value.  The  systems  which  are  to  func- 
tion without  reservoirs  must  gear  their  use 
of  water  to  the  uniform  rate  of  flow  allotted 
to  that  particular  lateral  for  a  24-hour  period. 
The  present  development  of  the  areas  under 
these  laterals  will  not  warrant  the  construc- 
tion of  reservoirs  for  them.  However,  by  us- 


South    Ogden    distribution 
system.     Trencher  at  work 

ing  high-pivssure  pipe  in  all  of  the  lines, 
future  development  of  any  section  can  be  met 
by  the  installation  of  a  reservoir  at  the  head 
of  that  particular  lateral  system.  The  tracts 
served  by  the  laterals  not  having  reservoirs 
are  classed  as  farms  (even  though  small) 
where  "demand  use"  of  water  is  not  important 
and  where  rotation  will  give  adequate  service. 

Construction 

The  construction  program  calls  for  the  fur- 
nishing of  all  pipe  and  materials  by  the  Gov- 
ernment with  installation  by  both  contract 
forces  and  C.C.C.  labor.  The  laying  of  all 
steel  pipe  lines  and  fittings  will  be  contract 
work.  C.C.C.  forces  are  utilized  in  the 
construction  of  lateral  turn-outs,  laying  con- 
crete pipe  and  building  the  two  concrete  lined 
reservoirs  needed  for  the  system.  Contracts 


for  the  installation  of  the  first  two  units  of 
the  distribution  system  have  been  awarded. 

Approximately  17,000  linear  feet  of  steel 
pipe  in  sizes  of  4  to  12  inches  were  laid  before 
winter  weather  conditions  halted  work. 
Valves  and  fittings  for  this  pipe  have  been 
installed  and  several  hundred  service  connec- 
tions have  been  made.  More  than  14,000  lin- 
ear feet  of  this  line  have  been  tested  under 
the  heads  required  in  actual  operation,  with- 
out a  visible  leak. 

Field  joints  are  made  with  sleeve  type 
couplings.  Tees,  reducers,  elbows,  and  angles 
are  fabricated  from  the  same  metal  used  in 
making  the  pipe  and  are  surface-treated  at 
the  pipe  plant.  Valves  are  flanged  and  are 
connected  to  pipe  sections  with  flanges.  Serv- 
ice connections,  made  by  placing  a  saddle  on 
the  pipe  into  which  the  service  pipe  is 
threaded,  will  vary  in  size  from  three-fourths 
to  3  inches  in  diameter,  depending  upon  the 
pressure  and  the  amount  of  water  to  be 
delivered. 

C.C.C.  forces  have  completed  one  turn-out 
structure,  laid  1,700  linear  feet  of  concrete 
pipe  in  sizes  of  10  to  24  inches  in  diameter, 
and  excavation  for  the  7%  acre-foot  reservoir 
is  45  percent  complete. 


System   to   Benefit    Ogden   and 
Areas 


The  district  which  will  receive  the  water 
through  this  pipe  distribution  system  is  com- 
prised of  lands  in  and  adjacent  to  the  city 
of  Ogden.  Most  of  the  lands  within  the  city 
have  never  had  access  to  irrigation  water, 
while  some  of  the  areas  near  the  city  have 
been  partially  irrigated  for  many  years  with 
water  from  small  mountain  streams.  In  the 
late  summer  the  supply  of  water  from  these 
streams  dwindles  to  a  fraction  of  the  spring 
flow.  Suburban  development  in  these  areas 
will  require  the  use  of  the  streams  as  a 
source  of  potable  water.  Use  of  the  streams 
for  irrigation  purposes  will  be  supplanted 
by  a  new  source  made  possible  through  the 
construction  work  now  in  progress.  Consid- 
erable interest  is  being  manifested  in  the 
operation  of  this  system  as  the  real  value 
of  the  improvement  becomes  apparent. 

A  previous  article  entitled  "Ogden  River 
Project,  1939,"  appearing  in  the  October  1939 
issue  of  the  ERA,  contains  additional  infor- 
mation in  regard  to  the  South  Ogden  distri- 
bution system. 
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Distribution  System,  Tucumcari  Project, 

New  Mexico 


By  LEE  J.  NOFTZGER,  Associate  Engineer 


T1IK  arable  and  irrigihle  area  of  the  Tucuin- 
c.-u-i  project  comprises  approximately  45.00(1 
acres  of  classes  1  and  2  land  intersix'i-sed 
throughout  tho  project  area  of  81,000  acres. 
The  soils  nre  a  red  to  dark  reddish  brown, 
saml.v  luani.  sandy  clay  loam,  silty  clay  loam, 
and  medium  lieavy  clay  loam,  with  open,  per- 
mealile  sulisdils  and  very  low  salinity  con- 
reuiralidii  and  alkalinity  content.  The  Irri- 
gable area  is  traversed  by  numerous  dry 
washes,  arroyos,  and  creeks,  which  condition 
precludes  the  necessity  for  constructing  an 
extrusive  drainage  system,  but  short  local 
systems  have  been  located  through  flat  heavy- 
lexiured  soils  to  prevent  waterlogging  and 
saline  accumulation. 

Detailed  land  classification  was  made  by 
A-sNtaiit  Soils  Technologist  Keith  K.  Davis, 
under  the  sii|>ervision  of  Associate  Keclamn- 
tidi  Kcoiioinist  Karl  H.  Fogarty.  Classitica- 
lidii  surveys  were  made  on  individual  section 
plats,  scale  1  inch  =  400  feet.  All  rough  areas. 
highlands,  and  boundaries  between  classes  II. 
3.  and  <>  land  were  mapped  by  stadia  sur- 
vey- lioundaries  lietween  class  1  and  2  land 
were  Ideated  by  approximation.  Soil  exam- 
inations were  made  by  augur  borings  and 
pits  Tests  for  salinity  and  alkalinity  were 
made  mi  material  from  each  hole.  Classifi- 
caliiin  standards  were  established  with  due 
regard  for  the  type  of  farming  to  which  the 
region  is  adapted. 

The  principal  crops  grown  on  the  project 
will  probably  be  cereals  and  bay,  which  are 
well  adapted  to  the  medium-textured  soils 
covering  most  of  the  project  and  are  needed 
I"  supply  tl  .....  xtensive  cattle  anil  sheep-rais- 
ing industry  in  northeastern  New  Mexico. 
The  ;nvas  of  light-textured  soils  in  the  vi- 
cinity of  the  town  of  Tucumcari  are  well 
suited  to  diversified  farming  and  vegetable 
growing. 

Kuril/ 


Tin'  tirst  step  in  planning  the  distribution 
\\-tem  was  the  preparation  of  topographic 
maps  contour  interval  1'  feel,  scale  1  inch 
lui  feet.  Horizontal  controls  based  on 
I  S.  C.  &  <;.  S.  datum  were  established  b\ 
triaiigulation.  One  hundred  live  iiermancnt 
stations  were  established,  each  plane  table 
sheet  having  from  ihrce  to  live  |>erinancnl 
stations.  All  lost  and  obliterated  section  anil 
one-(|iiartcr  •.ection  corners  for  ll'HI  sections 
were  reestablished  by  the  (Jeneral  I.an.l 

Office. 


The  irrigable  areas  as  determined  by  the 
soil  classification  survey  and  the  types  of  soil 
and  subsoil  were  plotted  on  the  topographic 
maps.  The  criteria  for  determining  the  Ir- 
rigability  of  any  tract  were:  (1)  Soil  and 
subsoil;  (2)  cost  of  constructing  distribu- 
tary; (3)  cost  of  preparing  land  for  irriga- 
tion. 

The  general  scheme  for  irrigating  and 
draining  each  part  of  the  project  was  worked 
out  on  the  topographic  maps.  Hefore  field 
locations  were  begun,  tentative  locations  of 
canals,  laterals,  sublaterals  and  farm  turn- 
outs were  projected  on  the  maps  and  the 
irrigable  area  under  each  distributary  and 
turn-out  computed.  As  location  surveys  pro- 
gressed, the  positions  of  distributaries,  roads, 
high  areas,  turn-outs,  siphons,  drops,  and  cul- 
verts were  plotted  on  the  maps  and  the  net 
irrigable  area  in  each  40-acre  tract  was 
computed. 

The  United  States  is  obligated  by  contract 
with  the  Conservancy  District  to  deliver  wa- 
ter only  to  each  one-quarter  section  contain- 
ing irrigable  land.  The  contract  also  stipu- 
lates that  "each  owner  of  more  than  KiO  irri- 
gable acres  under  said  project  .  .  .  shall  lie 
obligated  to  sell  all  land  In  excess  of  KiO 


irrigable  acres  .  .  .  no  water  to  be  furnished 
to  tile  land  of  any  such  large  landowners 
refusing  or  falling  ...  to  execute  such 
contract." 

Anticipating  that  land  in  the  vicinity  of 
Tucumcari,  the  county  seat  and  the  largest 
town  in  the  county,  will  eventually  l>e  divided 
into  small  farm  units,  delivery  will  be  made 
to  each  40-acre  tract  situated  within  a  radius 
of  3  miles  of  Tucumcari. 

It  is  planned  to  deliver  2  to  2.5  acre-feet 
of  water,  depending  on  soil  and  crops,  to  the 
land  during  the  U  months'  growing  season, 
which  with  the  average  season  precipitation 
of  12  inches,  \s  believed  sufficient. 

To  allow  a  safe  margin  for  maximum  re- 
quirements or  "peak  demand"  and  conveyance 
losses,  main  distributaries  were  designed  with 
a  minimum  capacity  of  1  cubic  foot  per  sec- 
ond for  each  (K)  irrigable  acres.  In  designing 
capacities,  the  texture  of  the  soil  and  subsoil 
to  be  served  by  the  laterals  was  taken  into 
consideration  and  larger  capacities  provided 
for  distributaries  serving  light-textured  soils. 
All  distributaries  were  designed  to  provide 
continuous  flow  in  the  channel  and  distribu- 
tion by  rotation  from  laterals  to  sublaterals 
and  from  sublaterals  to  farm  ditches. 


Tucumcari,  N.  Mex. — population  6,000 
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Wherever  practicable,  particularly  on  flat 
terrain,  distributaries,  were  located  along  sec- 
tion and  subdivision  lines  or  parallel  to  the 
lines  to  allow  rights-of-way  for  existing  and 
future  roads.  All  road  crossings  were  made 
at  90°. 

To  conserve  water  by  utilizing  return  flow 
for  irrigation  and  prevent  soil  erosion,  lat- 
erals were  located  parallel  to  each  other, 
wherever  feasible,  to  intercept  run-off  from 
land  at  higher  elevation. 

Minimum  velocities  in  distributaries  will  be 
1.5  feet  per  second,  maximum  2.25,  except  in 
"drop  lines"  where  the  maximum  is  1.75  feet 
per  second. 

Delivery  elevations  for  each  40-acre  tract 
were  carefully  determined.  Normal  water 
surface  elevations  in  laterals  and  weir-crest 
elevations  at  turn-outs  were  established  to 
allow  delivery  to  the  farm  unit  with  a  mini- 
mum head  of  0.5  foot,  thereby  avoiding  forced 
deliveries.  Farm  turn-outs  will  have  a  mini- 
mum capacity  of  3  and  a  maximum  of  8  cubic 
feet  per  second  for  each  farm  unit  of  160 
irrigable  acres. 

There  are  approximately  5,500  acres  of 
class  3  land,  not  considered  part  of  the  arable 
acreage  of  the  project  and  for  which  no  dis- 
tributaries have  been  provided.  These  areas, 
if  irrigated  and  with  proper  drainage,  will 
grow  excellent  native  hay.  The  capacities  of 
several  laterals  adjacent  to  a  portion  of  this 
land  have  been  increased  to  supply  water  to 
class  3  land  when  there  is  a  surplus  in  excess 
of  the  requirements  for  classes  1  'and  2  land. 

Wasteways  discharging  into  natural  or  ar- 
tificial drainage  channels  will  be  constructed 
for  all  distributaries  carrying  10  cubic  feet 
per  second  or  more  at  the  extreme  lower  end. 

The  soils  and  underlying  strata  of  the 
heavy-textured  areas  were  studied  to  deter- 


mine the  necessity  for  and  proper  locations 
of  artificial  drainage  channels  through  and 
adjacent  to  those  areas  which  are  liable  to 
become  impregnated  with  injurious  mineral 
salts  or  unproductive  through  waterlogging. 

The  proximity  of  several  laterals  to  arti- 
ficial drainage  channels  will  make  it  possible 
to  divert  from  the  channels  into  the  laterals, 
and  this  will  be  done  providing  the  water  is 
suitable  for  irrigation;  depending  on  the 
quantity  and  nature  of  the  alkali  salts  dis- 
solved from  the  soil. 

The  irrigation  system  consists  of  47  miles 
of  canals  (not  including  38  miles  of  canal 
from  Conchas  Reservoir  to  the  project),  vary- 
ing in  capacity  from  100  to  700  cubic  feet 
per  second  and  180  miles  of  laterals  and  sub- 
laterals  with  capacities  ranging  from  6  to 
50  cubic  feet  per  second. 

In  planning  and  designing  the  system,  the 
vital  importance  of  the  agricultural  phase  of 
irrigation  problems  and  the  close  relation 
between  planning  and  operation  have  always 
been  kept  in  mind. 

Defense  Demands  Step  Up 
Reclamation  Power 

(Continued  from  page  99) 

units  is  scheduled  for  the  early  part  of  1942, 
but  it  is  hoped  that  one  and  perhaps  two 
units  will  be  in  operation  before  the  end  of 
1941. 

A  137-mile,  161-kilovolt  transmission  line 
between  Phoenix  and  Parker  was  constructed 
and  placed  in  service  during  1940.  Energy 
from  the  Boulder  power  plant  is  now  being 
delivered  over  this  line  into  the  territory. 

Construction   of   116   miles   of   161-kilovolt 


transmission  line  between  the  Parker  and 
Gila  projects  was  also  completed  during  1940. 

This  year  120  miles  of  66-kilovolt  trans- 
mission line  between  Phoenix  and  Tucson, 
Ariz.,  and  39  miles  of  66-kilovolt  transmission 
line  between  Phoenix  and  Sacaton,  Ariz.,  and 
50  miles  of  161-kilovolt  transmission  line  be- 
tween Blaisdell,  Ariz.,  and  Drop  No.  4  on 
Ail-American  Canal  will  be  under  construc- 
tion. 

Rio  Grande  project,  New  Mexico-Texas. — • 
The  installation  of  three  8,100-kilowatt  gen- 
erating units  at  the  Elephant  Butte  power 
plant  was  completed  in  1940.  Power  delivery 
to  the  New  Mexico  Public  Service  Co.  at  Hot 
Springs,  N.  Mex.,  was  begun  in  November, 
and  delivery  to  the  El  Paso  Electric  Co.  at 
Las  Cruces,  N.  Mex.,  was  begun  in  December 
1940. 

Construction  of  63  miles  of  115-kilovolt 
transmission  line  between  the  Elephant  Butte 
power  plant  and  the  town  of  Las  Cruces, 
N.  Mex.,  was  completed  in  1940  also. 

During  1941  there  will  be  constructed  117 
miles  of  115-kilovolt  transmission  line  be- 
tween the  Elephant  Butte  power  plant,  Dem- 
ing,  and  Central  City,  N'.  Mex.,  and  substla- 
linns  at  Deming  and  Central  City. 

Silt  Canal  Lining  Saves 
Irrigation  Water 

(Continued  from  page  115) 

These  data  show  that  from  1930  through 
1935  canal  water  losses  were  reduced  from 
75  to  40  percent,  this  being  accomplished  by 
hauling  earth  with  trucks  and  placing  lining 
in  the  most  porous  sections.  By  the  use  of 
the  hydraulic  method  from  1936  through 
1940  water  losses  in  the  canal  system  were 
reduced  from  40  to  20  percent. 

At  present  the  canal  water  has  reached 
to  within  a  foot  of  its  maximum  elevation, 
but  when  it  reaches  its  full  capacity,  the 
water  loss  may  not  be  as  low  as  20  percent 
because  the  silting  of  the  highest  foot  will 
be  more  difficult  than  the  silting  of  lower 
canal  areas.  Also  we  have  no  direct  proof 
that  the  silting  method  used  since  1936 
should  have  full  credit  for  the  20  percent 
reduction  in  water  loss  over  the  past  five 
seasons,  although  we  do  believe  that  the 
silting  method  has  played  an  important  part, 
particularly  in  closing  the  minute  seams  in 
some  of  the  formations  where  there  had  been 
excessive  losses  of  irrigation  water. 

Under  the  hydraulic  method  of  silt  canal 
lining,  the  pump,  operated  by  three  men  on 
a  3-shift  basis,  has  moved  approximately 
4,000  cubic  yards  per  season  at  a  cost  of 
approximately  50  cents  per  cubic  yard  per 
season. 

During  1940  studies  were  made  to  deter- 
mine what  reaches  of  canal  are  contributing 
most  to  the  present  water  losses  and  also 
to  separate  canal  loss  from  lateral  loss. 
Gages  were  established  along  the  main  canal 
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in  order  to  obtain  the  loss  for  different  sec- 
tions of  the  canal  and  to  determine  the  effi- 
ciency of  tlio  silling  operations. 

To  obtain  as  uniform  results  as  possible, 
the  orders  for,  or  changes  In,  water  deliv- 
eries were  on  a  4-day  on-or-off  basis  and 
the  canal  was  operated  without  checks  until 
late  In  July  so  as  to  allow  a  uniform  flow  of 
\\;i!i-r.  After  that  date  it  was  necessary  to 
use  checks  in  the  main  canal  to  make  de- 
liveries. However,  the  flow  continued  to  be 
fairly  uniform  and  there  was  little  waste 
of  water  at  the  end  of  the  canal,  the  stream 
being  held  to  about  2  cubic  feet  per  second. 

The  flow  of  water  through  the  system  was 
fairly  uniform  during  the  entire  season  and 
the  studies  show  that  the  water  losses  of 
each  section  are  fairly  representative  for 
nn  earth  canal  through  such  formations  and 
porous  materials  as  are  encountered  on  the 
Vale  project 

Soil  and  Moisture  Conservation 

(Continued  from  page  103) 

tic  in  and  maintenance  of  the  Fort  Shaw 
Irrigation  District. 

Mr.  Parry  was  first  employed  by  the  Bu- 
reau of  Reclamation  as  an  instrumentman 
on  the  Mlnidoka  project,  Idaho,  in  March 
1908.  In  February  1915  he  was  made  water- 
master  of  the  Minidoka  canal  system.  In 
February  1918  he  was  assigned  as  superin- 
tendent of  irrigation  to  the  Rio  Grande 
project,  New  Mexico-Texas. 

Five  years  later,  in  February  1923,  he  was 
appointed  irrigation  manager  on  the  Path- 
finder District,  North  Platte  project,  Wyo- 
ming-Nebraska. He  resigned  from  the  Bureau 
in  July  1926  to  accept  the  position  of  man- 
ager of  the  Pathfinder  Irrigation  District 
when  the  care  and  operation  of  the  canal 
sy-iem  was  turned  over  to  the  district  offi- 
cials, and  continued  in  that  capacity  until 
his  present  appointment. 

Mr.  Sanford  attended  Montana  State  Col- 
lege until  he  entered  the  employ  of  the  Bu- 
reau of  Reclamation  In  1928.  After  service 
on  the  Yakima  and  Owyhee  projects,  he  was 
assigned  to  Boulder  Dam,  first  as  concrete 
ins|»>ctor  and  later  in  charge  of  the  instal- 
lation of  technical  instruments  in  the  con- 
crete of  the  dam.  Subsequently,  he  served 
in  the  Bureau's  field  headquarters  at  Denver 
ami  the  Boise  and  Owyhee  projects,  Idaho- 
Oregon.  He  also  made  studies  in  connec- 
tion with  the  problems  of  the  settlement 
program  on  the  Columbia  Basin  project. 

Reclamation  projects  on  which  the  con- 
MT\aticm  -nnlics  will  be  made  include  the 
Grand  Valley  and  Uncompahgre  projects  in 
western  Colorado;  Milk  River  and  Sun  River 
projects  in  Montana;  Owyhee  project  in 
southwestern  Idaho  and  eastern  Oregon; 
Vale  project  in  Oregon;  Riverton  and  Sho- 
shone  projwts  in  Wyoming:  North  Platte 
project  along  the  Nebraska-Wyoming  bound- 
ary :  Rio  Grande  project  in  New  Mexico; 


Klaniatli  project  along  the  Oregon-California 
State  line;  and  the  huge  Yakima  project  In 
central  Washington. 

Grand  Coulee  Safety  Record 

THE  slogan  "Safety  Pays"  brought  splendid 
results  at  the  Grand  Coulee  Dam  last  year. 
The  number  of  accidents  in  1940  was  one- 
third  less  than  in  1939. 


According  to  the  figure*,  a  man  could  work 
10'X>  years  before  sustaining  a  time-low  In- 
jury. He  could  work  395  years  before  being 
fatally  Injured. 

Last  year  was  the  third  conisectitlve  year 
that  the  project  experienced  a  reduction  In 
frequency  of  accidents.  Considering  the 
magnitude  of  the  project  and  the  hazards 
involved,  the  record  Is  regarded  aft  outstand- 
ing for  the  entire  country. 


Power  Production  Begins  at  Marshall  Ford 


ON  January  28  the  first  unit  at  the  Marshall 
Ford  Dam  powerhouse  was  placed  in  opera- 
tion. This  unit  is  one  of  three  25,000  kilo- 
volt-ampere  General  Electric  generators, 
driven  by  I.  P.  Morse  turbines,  that  are  be- 
ing installed  in  the  powerhouse.  According 
to  the  schedule  of  installation  the  second  unit 
was  placed  in  operation  on  February  15,  and 
the  third  will  be  ready  for  use  about  June  1. 

Cost  of  Poicerhouse  and  Equipment 

The  powerhouse  was  built  by  the  Lower 
Colorado  River  Authority  under  contract 
with  the  Marshall  Ford  Co.  at  an  approxi- 
mate cost  of  $590,000.  The  powerhouse 
equipment  is  being  installed  by  the  Lower 
Colorado  River  Authority  at  a  cost  of  about 
$1,700,000. 


Right:  Inside  of  powerhouse 

Below:  Marshall  Ford   Dam.      Com- 
pleted powerhouse  from  downstream 
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Unusual  Geology  in  the  Deschutes  Basin,  Oreg. 


By  KENT  S.  EHRM  AN,  Assistant  Engineer 


CROSSING  interior  Oregon  from  south  to 
north,  skirting  the  eastern  foothills  of  the 
Cascades  is  the  turbulent,  scenic  Deschutes 
River,  which  has  been  described  as  one  of 
the  most  remarkable  streams  in  the  United 
States  because  of  the  many  geological  changes 
it  has  caused,  its  uniform  spring  and  glacier- 
fed  flow,  and  its  extremely  pure  water. 

Known  to  the  Indians  of  early-day  Oregon 
as  Towornehiooks,  called  Riviere  des  Chutes 
by  French  explorers  and  trappers,  the  Des- 
chutes was  discovered  on  October  22,  1805, 
by  the  Lewis  and  Clark  party.  In  later  years 
it  was  "discovered"  again  by  trout  fishermen, 
and  is  now  known  as  one  of  the  West's  most 
famous  trout  streams. 

Many  times  in  the  Deschutes'  long  buttle 
with  glaciers  and  volcanoes,  not  only  with 
the  now  dormant  volcanoes  dominating  the 
high  Cascade  skyline,  creating  such  beautiful 
mountains  as  the  Three  Sisters,  but  also  with 
hundreds  of  small  parasitic  cones,  the  river 
has  been  dammed  by  molten  basalt  flows. 
Rarely  has  it  been  dammed  by  man.  Now, 
well  up  toward  the  headwaters  of  this  ancient 
stream,  the  United  States  Bureau  of  Recla- 
mation has  just  completed  the  construction 
of  Crane  Prairie  Dam,  an  earth-fill  dam  some 
35  feet  high  and  285  feet  long.  It  will  im- 
pound 50,000  acre-feet  of  water  to  create  a 
supplemental  water  supply  for  existing  irri- 
gation projects  40  to  60  miles  away,  where 


irrigated  lands  are  located  on  an  ancient  basalt 
plateau  lying  between  the  Paulina  Mountains 
to  the  south  and  the  gorges  of  the  Deschutes 
and  Crooked  Rivers  to  the  north  and  west. 

Creation  of  Crater  Lake 

Ten  miles  downstream  from  Crane  Prairie 
Dam,  the  Bureau  of  Reclamation  is  construct- 
ing the  Wickiup  Dam  as  a  part  of  the 
$8,000,000  Deschutes  project.  This  will  be  an 
earth-fill  dam  84  feet  high  and  17,200  feet 
long,  forming  a  reservoir  to  hold  180,000  acre- 
feet  which  will  provide  water  to  irrigate  the 
lands  of  the  north  unit  in  Jefferson  County, 
nearly  100  miles  farther  north.  This  reser- 
voir will  partially  refill  an  ancient  lake  bed 
in  the  Wickiup  Basin.  The  entire  l>ed  of 
this  one-time  lake,  formed  probably  when  a 
lava  flow  blocked  the  stream  bed,  is  covered 
by  a  thick  blanket  of  pumice,  defintcly  deter- 
mined by  scientists  to  have  its  origin  in  the 
cataclysmic  explosion  that  resulted  in  the  cre- 
ation of  beautiful  Crater  Lake,  about  60  miles 
to  the  south.  Under  the  pumice  of  the  Wick- 
iup Basin,  crews  engaged  in  test  pit  work 
several  years  ago  discovered  artifacts — crude 
spear  points  believed  by  Dr.  L.  S.  Cressman, 
University  of  Oregon  anthropologist,  to  have 
been  made  by  tribesmen  who  lived  in  the  Des- 
chutes country  of  Oregon  probably  as  far 
back  as  glacial  or  early  post-glacial  times. 


The  Cove,  on  Crooked  River.     The  Canyon  of  the  Deschutes 


Elsewhere  in  its  turbulent  course,  Des- 
chutes has  been  dammed  by  lava  flows. 
From  where  the  river  leaves  the  Wickiup 
flats,  it  cuts  its  way  deeper  and  deeper  into 
the  lava  flows  that  have  blocked  its  course, 
until  today,  by  the  time  it  reaches  the  Cove, 
some  35  miles  north  of  Bend,  it  flows  in  a 
gorge  1,000  feet  deep. 

Confluence  of  Crooked  and  Deschuteg  Kin r.s- 

Here  at  the  Cove,  Crooked  River,  carrying 
run-off  from  the  Blue  Mountains  to  the  east, 
joins  the  Deschutes.  The  mighty  canyon  of 
this  river,  as  deep  as  that  of  the  Deschutes 
and  even  more  spectacular,  has  earned  the 
name  of  the  "Grand  Canyon  of  Oregon." 
This  is  actually  a  double  canyon,  one  inside  the 
other.  The  outer  canyon,  at  places  a  mile 
or  so  in  width,  has  been  nearly  filled  by 
basalt  flows,  together  with  sedimentary  de- 
posits left  by  the  river  during  the  periods 
when  it  was  dammed  by  these  flows  of  molten 
lava.  The  inner  canyon,  where  the  river 
now  flows,  is  narrow  and  deep,  often  nearly 
as  deep  as  it  is  wide,  cut  through  the  basalt 
and  sediments  filling  the  outer  canyon.  In 
many  places,  the  walls  of  this  inner  canyon 
are  dull  black  basalt  cliffs,  towering  nearly 
vertically  as  much  as  600  and  700  feet  above 
the  river. 

Innumerable  thousands  of  years  ago,  geolo- 
gists say,  the  Deschutes  was  a  meandering 
stream,  heavily  laden  with  debris  from  the 
fiery  Cascade  range.  These  ancient  Des- 
chutes sands,  nicely  interbedded  and  fre- 
quently intercalated  with  lava  flows,  are 
exposed  at  the  Cove  on  a  grand  scale. 

In  the  Vanora  grade  country  west  of  Ma- 
dras, diversified  strata  are  exposed  to  a 
depth  of  approximately  1,000  feet.  The  so- 
called  Madras  formation  was  the  result  of 
the  damming  of  the  Deschutes  River  during 
the  glacial  period.  The  streams  were  over- 
loaded and  deposited  their  debris  over  the 
lowlands.  Contemporaneous  volcanism  fur- 
nished lavas  which  sealed  the  torrential  beds 
in  layers,  and  they  are  preserved  as  such  to 
this  day. 

Travelers    May    Enjoy    Scenery 

The  great  canyon  of  the  Deschutes  gained  a 
prominent  place  on  the  railroad  map  of  North 
America  more  than  30  years  ago  when  the 
Hill  and  Harriman  systems  were  engaged  in 
a  titanic  race  into  the  Bend  country.  The 
two  great  railroad  systems  struggled  with 
a  costly  battle  for  rights-of-way  in  the  nar- 
row gorge,  but  before  the  lines  reached 
Bend,  southern  terminus  until  the  Great 
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Northern  extended  M.ulh  into  California, 
tin'  rival  magnates  got  toucihci-  ami  ended 
their  light  in  Meioliiis,  X~<  mill's  north  of 
(tend,  near  tin-  Ill-art  of  tin-  north  unit  of 
tht1  Ih'schutes  project. 

\Vhili-  the  railrntiils  battled  for  right-of- 
way  in  tin-  narrow  norm-,  tin-  highway  was 
more  content  to  stay  away  from  the  river. 
Only  Iwiiv  in  its  HO  mile  sweep  smith  over 
I  he  reiitml  Oregon  plateau  from  the  Colum- 
bia Kiver  to  the  Klamath  country  does  The 
Italics  California  Higliway.  T.  S.  No.  97, 
hring  the  motorist  into  view  of  the  wild 

IICM-hlltes  :     oliel-    when    it     descends     into    the 

gorge  to  eros.x  at  Manpin  ami  once  again  for 
a  Heeling  glimpse  at  Bend.  However,  the 
fast  north-south  highway  through  Oregon  is 
never  far  distant  from  the  swift  river,  anil 
short  trips  take  the  motorist  to  areas  where 
the  wild  grandeur  of  i>erpendicular  walls  of 
hasalt  and  towering  hills  cannot  he  excelled 
In  the  I'niti'd  Stales. 

Not  only  in  the  canyon  of  the  Dt'schiitcs 
have  volranoes  nnil  lava  flows  played  n 
prominent  part  in  forming  the  country  of 
central  Oregon.  To  the  east  of  Wickiup. 
across  the  gently  rolling  Wickiup  pine  flats. 
themselves  dotted  with  innumerahle  para- 
sitic cinder  cones  and  lava  flows  half  buried 
under  the  universal  pumice  cover,  are  the 
Paulina  Mountains.  Here,  high  nbore  the 
valley  Jlo«>r.  is  the  crater  of  a  once  mighty 

v"'v' •  Newherry  Crater.  Comparable  in 

size  I.,  theerater  in  Mount  Manama,  famous 
us  Crater  Lake,  this  crater  consists  of  a 
long  cirque  of  towering  vertical  walls  of 
Mack  hasalt  and  grey  rhyolite.  Through  a 
break  in  the  west  wall  drains  Paulina  Lake, 
one  of  the  two  hikes  in  the  crater.  The  oilier. 
Ka-i  Lake,  has  no  sin-face  drainage,  flailing 
its  outlet  through  fissures  and  eraeks  in  the 
crater  walls. 

Since  the  time  of  the  original  collapse  of 
the  volcano,  numerous  cinder  cones  and  sec- 
ondary lava  Hows  have  formed  in  the  crater: 
some  licfore  being  blanketed  by  the  pumice 
from  the  explosion  forming  Crater  Lake, 
others  afterwards.  Of  these  later  lava  Hows, 
several  are  among  the  most  unusual  to  lie 
found  in  the  West:  frozen  seas  of  shining 
black  obsidian,  rolling  down  in  great  waves 
from  fissures  high  on  the  crater  walls. 

Tl ulside  slopes  of  the  mountain  arc 

doiicd  with  nearly  200  parasitic  cinder  cones — 
miniature  volcanoes  in  their  own  right. 
Many  of  these  are  as  yet  unnamed.  One  of 
the-,,  cones.  Lava  Hutte.  located  some  10 
miles  south  of  Ueml.  was  one  of  the  last 
volcanoes  to  erupt  in  central  Oregon.  A 
flow  ol  lava  burst  through  the  south  side  of 
the  hntte.  then  flowed  westward  into  the 
channel  of  the  Ivschutes.  pushing  the  river 
against  the  Cascade  foothills.  Kventually, 
Lake  lieiiham  formed  by  this  lava  dam  was 
drained  when  the  river  cut  its  way  through 
and  around  (he  rocky  barrier,  creating  the 
present  Itenham  Falls. 

Iliuh  in  the  Paulina  .Mountains  are  strange 
formations  known  as  lava  cast  forests.  In 


Upper:  Crooked  River  Gorge  at  the  Oregon  Trunk  Railway  Bridge.     Canyon  450 

feet  wide  and  250  feet  deep 

Lower:  Just  above  the  bridge.     Sedimentary  rocks  exposed  below  packing  lava  and 
second  lava  flow  seen  on  extreme  left 


these  areas,  so  geologists  say.  great  floods 
of  lava  erupting  from  cones  and  fissures 
moved  swiftly  down  a  steep  sloi>e  and  into 
pine  forests.  The  molten  lava  chilled  as  it 
touched  the  trees,  creating  weird  ca>|s 
Some  of  these  remain  upright,  others  have 
toppled  to  earth.  Many  of  the  prone  casts 
are  more  than  ICO  feet  in  length.  Some  of 
the  trees  were  apparently  entirely  buried  in 
lava.  Later,  as  the  lava  cooled  and  cracks 


occurred,  the  trees  burned,  leaving  great 
tunnels,  some  of  which  even  lienr  the  Imprint 
of  the  hark  of  old  pines.  More  than  300 
casts  have  been  located  in  the  Hoffnuin 
Island  flow.  Recently  a  new  lava  cast  forest 
was  dlscoveml  on  the  south  slope  of  the 
Paulina  Mountains.  Dr.  It.  1.  Xlclmls,  of 
Tufts  College,  spent  several  months  In  1040 
studying  the  Hoffman  Island  lava  casts,  anil 
by  means  of  the  |iatterns  of  the  growth  rinss 
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Lava  Butte 


of  roots  of  trees  killed  by  the  lava  flows, 
roots  which  in  some  cases  he  was  able  to 
recover,  hopes  to  eventually  establish  the 
actual  date  of  these  comparatively  recent 
eruptions. 

North  and  a  little  east  of  Bend,  skirted  by 
Crooked  River   in   its   narrow   gorge,   is   an- 

Lava  cast  around  a  tree  which  remained 
when  lava  of  Hoffman  Island  flow  sub- 
sided.    Stands  6  feet  high 


other  interesting  volcanic  remnant.  Here  are 
Smith  Rock  and  Grey  Butte,  isolated  islands 
composed  mainly  of  rhyolitic  tuff  in  a  more 
recent  sea  of  basalt. 

Irrigation  Canal  Built  Through  Difficult  but 
Colorful  Country 

Smith  Rock  is  in  odd  and  violent  contrast 
to  the  somber  greys  and  blacks  of  the  basalt 


shield  surrounding  it.  Its  yellows  and  reds 
and  greens  were  intermixed  like  a  futuristic 
painter's  nightmare.  Softer  than  the  basalt 
flows  that  surround  it,  it  has  succumbed 
more  easily  to  the  relentless  forces  of  erosion, 
both  by  Crooked  River  and  the  winds,  and 
has  been  carved  into  massive  cliffs,  towering 
hundreds  of  feet  above  the  river  gorge. 
These  cliffs  are  topped  by  odd  spires  and 
knobs  of  rock,  some  nearly  overbalanced  by 
erosion  at  their  feet. 

Through  this  Smith  Rock  formation  is  the 
most  difficult  stretch  of  canal  the  Bureau  of 
Reclamation  has  to  build  in  bringing  the 
water  of  the  Deschutes  to  the  50,000  acres  of 
the  north  unit  to  be  irrigated.  The  north 
unit  main  canal,  some  65  miles  long  and  to 
carry  1,000  second-feet,  leaves  the  Deschutes 
River  just  north  of  Bend,  and  crosses  an  an- 
cient basalt  shield  for  about  26  miles,  as  far 
as  Crooked  River.  After  crossing  Crooked 
River,  here  in  a  box  canyon  some  400  feet 
across  and  175  feet  deep,  the  canal  reaches 
the  rough  and  difficult  badlands  around  the 
foot  of  Grey  Butte  and  Smith  Rock.  For 
some  4  miles,  until  again  reaching  the  com- 
parative smoothness  of  the  basalt  shield,  on 
the  north  side  of  Crooked  River,  every  foot 
of  the  canal  will  entail  a  fight. 

Meetings  of  Interest 

ANNUAL  spring  meeting  of  the  American 
Society  of  Civil  Engineers  at  Baltimore,  Md., 
during  week  beginning  April  21,  1941. 

Annual  meeting  of  the  American  Society  of 
Agricultural  Engineers  at  Knoxville,  Tenn., 
June  23-26,  1041. 


3.C 
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Farm  and  Home  Opportunities 

(See  note  at  close  of  listing) 
Buffalo  Rapids  Project,  Montana 


Description  (M.  P.  M.) 
S}f,  sec.  19,  T.  15  N.,  R.  55  E.,  313.3  acres,  38 

irrigable. 
SKSEK,  sec.  25  T.  15  N.,  R.  55  E.,  80  acres.  ..... 

Sec.  7,  T.  14  N.,  R.  55  E.,  633.2  acres,  470  irri- 

gable. 
SH,  sec.  12,  T.  14  N.,  R.  54  E.,  320  acres,  257 

irrigable. 


Appraised  value 

Improve- 

Land  menls 

$1, 721  $128 


Remarks 


368 
5,  475 

2,  650 


24 
406 

1,  637 


2-room  house,  barn, 
spring.  Poor 
condition. 

4-room  house.  Poor 
condition. 


K  and  SMNEVi,  sec.  6,  T.  14  N.,  R.  55  E.,       1,  375  572 

160  acres,  121  irrigable. 
Lots  2,  3,  6,  NWMNWtf,  sec.   17,  T.  14  N.,  R.  385  40 

55  E.,  143.1  acres,  69  irrigable. 

This  property  may  be  purchased  outright  or  rented  for  the  irrigation  season  of  1941,  either 
in  its  entirety  or  by  separate  parcels  as  described  above.  Rental  terms  are  $1  per  acre  per  year, 
the  owner  to  pay  the  regular  taxes  and  the  renter  to  finance  his  own  buildings,  living,  implements, 
seed,  etc  The  renter  must  also  pay  the  Federal  water  tax  of  $1  per  acre  for  land  which  he  actu- 
ally irrigated,  and  he  must  comply  with  the  regulations  of  the  Bureau  of  Reclamation. 

Address:   Dr.  Robert  J.  Hathaway,  room  711,  Carlson  Building,  Evanston,  111. 

NOTE  —This  feature  has  appeared  in  several  previous  should  communicate  direct  in  accordance  with  the  informa- 

issues  of  the  ERA  and,  as  stated  in  those  issues,  tht  facts  tion  contained  in  the  listing.    Listings  should  be  cleared 

presented  are  subject  to  verification,  as  the  Bureau  of  Rcclama-  through  project  offices  shown  on  the  inside  of  the  back  cover 

tion  cannot  undertake  this  task  and  cannot  be  responsible  for  page. 
the   accuracy   of  representations   mide.    Interested   persons 
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NOTES   FOR   CONTRACTORS 


Specifics- 

llnr; 

Project 

Bids 
opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Contract 
awarded 

Name 

Address 

1403-D 
1466-D 

mi:  i» 

1470-D 
1473-D 

>..•!•      \ 

:.•..".-    \ 

A-33.122-A 
A-33.I46-A 

;<,.-.••  n 
1«.S«X>-D 

.•»!.:  14  n 

A-33.143-A 
A-33.145-A 
1472-D 
948 

990 

i  I'll    !> 
1469-1) 

4-33,144-A 
18,701   \ 
49.201  -A 

34,o:o-A 

993 

Miniiloka,  Idaho 

1841 
Jan.    17 

Jan.    20 

Jan.    28 
Feb.     6 
Jan.    29 

Feb.    3 

191ft 
Oct.    18 

Nov.  15 

1941 
Jan.    20 

Feb.    4 

1940 
Dec.  17 
do 

2  11.25-  by  13.67-foot  liv.l-ul,,.  I 
Kates  for  penstock   inlets,  unit 
No.  7,  Minidoka  power  plant. 
Electric  beaters  for  Grand  Coulee 
power  plant.' 

Fire  louvers,  dampers,  and  registers 
for  Orand  Coulee  power  plant. 

Line  hardware  and  conductor  fit- 
tings   for    Southern    California 
Edison  Co.  switchyard.' 

Shunt  reactor,  oil  circuit  breaker, 
and  disconnecting  switches  for 
Cheyenne  substation. 

Construction  of  pipe  lines  on  lat- 
erals P  and  PA,  South  Ogden 
distributing  system. 

Diesel  tractors,  carry-all  scrapers, 
and  rooter. 

Delivery  of  electric  power  at  Altus 
dam  site. 

Ties,   guard   timbers,  and  spacer 
blocks 
Couplings  for  1-inch  o.  d.  tubing 
(215,000). 

Tractors  and  scrapers 

McOann  Manufacturing 
Co. 

Wesii  Electric  Heater  Co  ... 
Edwin  L.  Wlegand  Co 

York,  Pa 

$4,495.00 

'7,521.63 

1  4,  372.  00 
'1,488.88 

11.604.00 
•  943.09 
»72.00 
'108.90 
16,900.00 
•943.00 
W84.00 
27,830.36 

056,445.00 
11  13,  838.  70 
32,700.00 

i  37.  370.  89 
37,797.00 

u  24.  352.  21 
36,  534.  74 

45.  170.00 
51.320.00 

110,183.20 
•7.750.00 
100,  589.  25 

784,711.00 

Fob  York   Pa 

Jan.   23 

F*b.   11 

Feb.  12 
Feb.  11 

Feb.    6 
Feb.    6 
Feb.  13 
Do. 
Keb.    7 
Feb.  10 
Feb.    8 
Feb.  14 

Feb.  17 
Do. 
Feb.  14 

Feb.  IS 
Feb.  IS 

Do. 
Do. 

Ki'li.    1» 
Feb.  20 

Do. 
Feb.  18 
Feb.  21 

Feb.  20 

Frb.  26 
Feb.  38 

Feb.  * 
Do. 
Feb.  28 
Mar.    1 
Mar.   8 

Columbia  Basin,  Wash. 
.    do.      . 

San  Francisco,  Calif 
Pittsburgh,  Pa 

f.  o.  b.  San  Francisco. 
Discount  I  IKTIVHI 
F.  o.  b.  Pittsburgh 

WestiiiKhouse    Electric    & 
Manufacturing  Co. 
The  American  Warming  4 
Ventilating  Co. 
The  United  States  Register 
Co. 
General     Electric    Supply 
Corporation. 
liurndy    Engineering    Co., 
Inc. 
Westlnghouiu    Electric    i 
Manufacturi] 
Kelinan  Electric  &  Manu- 
facturing Co. 
Electric  Power  Equipment 
Conioration. 
John  F.  Dole    . 

Denver,  Colo 

F.o.  b.  Odalr,  Wa- 

F.  o.  b.  Toledo.    Discount 
2  percent. 
F.   o.    b.    Odair,    Wash. 

Discount  2  |«Ttvnt 
F.o.b.  BouldiTCJt>..\.  v 

do 

Toledo,  Ohio 

Boulder  Canyon,  Ariz.- 
Kendrick,  Wyo  

Battle  Creek,  Mich 
Denver,  Colo  

New  York,  N.  Y 
Denver,  Colo 

F.  o.  b.  Cheyenne,  Wyu 
do  
....  do. 

Ogden  River,  Utah  
Altus,  Okla 

Los  Angeles,  Calif.  _ 
Philadelphia,  Pa.... 
Boulder,  Colo  

Pcoria,  111 

F.  o.  b.  Peoria.    Discount 
$50  per  unit. 
F.o.  b.  Altus.  Okla.    I>i- 
count  2  percent. 
$32.700  (2  years)  or  $49,050 
(3  years). 

F.  o.  b.  Portland,  Oreg..-. 
F.  o.  b.  Chicago 

Caterpillar  Tractor  Co 

do 

R.  O.  LeTourneau,  Inc 

do 

Southwestern      Light      & 
Power  Co. 

W'cndling-Nathan  Co 

Chickasha,  Okla.... 

San  Francisco,  Calif 
Chicago,  111 

Central  Valley,  Calf.... 
do 

Newton,  Utah 

Caterpillar  Tractor  Co 

Peoria,  111 

do 

2  dragline  excavators  (1H  cubic 
yards)  and  2  buckets. 

4  tractor  trucks..  

Northwest  Engineering  Co.. 
F.  W.  McCoy  Co 

Chicago  111 

Utus.  Okla 

1941 
Jan.   28 
Jan.    31 

Feb.    4 
Jan.    28 
Jan.    27 

Feb.    3 

Jan.    17 
Feb.  14 

Feb.  13 
Feb.  12 
Feb.  14 
Feb.  12 
Feb.  21 

Denver,  Colo 

F.  o.  b.  Cleveland,  Ohio 
F.   o.    b.    Coram,    Calif. 
Discount  5  (H-rifnt  . 
F.   o.   b.   Coram,   Calif. 
Discount  2prrci>nt. 
F.o.  b.  Hcmingford,  Nebr 

•ml  Valley,  CalU... 
do  

Thin-wall  steel  tubing  (905,000  feet 
of  M-,  1-.  and  Ui-inch). 
1-inch  pipe  or  tubing  and  90°  and 
1HO°  bends. 
Furnishing  2,500  tons  of  sand  and 
3,500  tons  of  gravel. 
Earthwork  and  structures,  station 
28+24  to  station  110+00,  North 
Unit  Main  Canal. 
Continental  Divide  Tunnel,  sta- 
tion 618+39  to  station  548+39, 
and    concrete     invert     station 
698+39  to  station  552+00. 
Structural  steel  for  Southern  Pa- 
cific R.  R.  bridge  at  station  2293+ 
92.8,  Coachella  Canal. 
Construction  of  Southern  Pacific 
R.  R.  bridge  at  station  2293+ 
92.8,  Coachella  Canal. 
Steel  conduit  and  fittings 

Mine  and  Smelter  Supply 
Co. 
Laclede  Steel  Co 

do 

St.  Louis,  Mo- 

Mirage  Flats,  Nebr  
Deschutes,  Oreg 

Platte  Valley  Construction 
Co. 

Grand  Island,  Nebr. 
Portland,  Oreg 

Colorado-Big    Thomp- 
son, Colo. 

All-American   Canal, 
CalU. 

do 

8.  8.  Mageffin  Co.,  Inc...    . 

Englewood,  Colo  

6,761.00 
33,002.00 

I  16,613.94 
28.000.00 
32.400.00 
"4R.  190.00 
92.080.00 

F.  o.  b.  Gary,  Ind  .. 

Morrisnn-Knudscn  Co.,  Inc., 
and  M.  II.  Hasler. 

Oendric  &  Bolthofl  Manu- 
facturing &  Supply  Co. 

Los  Angeles,  Calif  . 
Denver,  Colo  .... 

Central  Valley,  Calif  ... 
do 

F.  o.  b.  Redding,  Calif., 
and  Denver.  Colo. 
F.  o.  b.  Friant,  Calif 

F.  o.  b.  Redwood  Harbor, 
Calif. 
F.  o.  b.  I'eoria.    Discount 
$50  each  unit. 

Steel  reinforcement  bars  (1,150,000 
pounds)  . 
18,000  barrels  of  modified  Portland 
cement  in  cloth  sacks. 
Diesel-engine-powered  crawler 
tractors  (8). 
Enlargement  of  Willow  Creek  Dam 
and  outlet  works,  and  construc- 
tion of  dikes. 

San  Francisco,  Calif 
do            .    . 

do 

Pacific    Portland    Cement 
Co. 
Caterpillar  Tractor  Co 

Buford-Trenton,  N.  Dak 
Mirage  Flats.  Nebr  
SUM  KiviT,  Mont  

Peoria,  111 

Minneaiwlis,  Minn 

•  iulrs  1  and  2.    'Schedule  4.    'Schedules.    '  No  award  on  schedule  3.    '  Schedule  1.    'Schedule2.    '  No  award  on  schedules  1,  2,  and  3. 
1,3,  9,  and  10.    '-'  Items  15  and  19.    "  Items  1  and  2.     »  Items  1,  2.  3,  and  4. 


1  Item  1.    •  Item  2.    ••  Item  3.     "  Items 
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Grand  Coulee  Dam 
Generates  First  Power 

(Continued  from  page  100) 
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is  as  high  as  a  46-story  building.     It  is  only 
5  feet  less   in   height   than   the  Washington 

Monument,   which   is  555  feet  from  base   to  ~,  c 

apex  The  preservation  of  our  natural  assets Harold  L.  Ickes  .  Inside  front  cover 

The  cubic  mass  of  Grand  Coulee  Dam  could  Colorado-Big  Thompson  project  attracts  visitors      James  L.  Ogilvie       93 

easily  contain  the  equivalent  of  250  Washing-  Shadow  Mountain  camp,  Colorado-Big  Thompson  project  .James  L.  Oeilvit       95 

ton  Monuments.     A  line  of  78  of  them  would 

march  across  the  three-quarter  mile  length  Defense  demands  step  up  Reclamation  power 

of  the  dam.    In  the  center  section  of  the  dam  Grand  Coulee  Dam  generates  first  power 100 

the  rows  could  be  9  deep.     Onlv  the  pointed  cjj  i         j       •       r        i.     /-        j  /~  r-. 

Sand  and  gravel  production  for  the  Grand  Coulee  Dam  .  W.  T.  Mulkey     102 

tops  of  the  monuments  would  protrude. 

Soil  and  moisture  conservation      103 

Grand  Coulee  Term*  All  Xwrlatirc  Concrete  core  drilling  on  the  Roza  division  of  the  Yakima  project  .     Harold  T.  Nelson     104 

The  volume  of  Grand  Coulee  Dam  equals  CCC  reconstruction  of  pipe  lines,  Sunnyside  division,  Yakima  project  .Alfred  Mannick     108 

the  combined  volume  of  the  20  largest  con-  Completion  of  Casper-Thermopolis  transmission  line  .  .    Lloyd  E.  Bowman     109 

crete  dams  in   the  United   States,  excluding 

Boulder.    It  would  build  a  monument   Kin  Ancient  beach  line  provides  concrete  aggregates  for  the  Coachella  Canal 

feet  square  nearly  6  miles  high,  or  if  placed  Philip  M.  Noble     110 

on  an  ordinary  city  block  it  would  be  nenrly  u.  S.  Supreme  Court  upholds  Secretary  of  the  Interior  in  power  case      113 

three  times  the  height  of  the  Empire  State 

Building.     It  would  pave  a   standard  Wane  Sllt  Canal  llnln«  SaveS  ir"gatl°n  w«er.  .   C.  C.  Ketchum 

highway  from  New  York  to  Seattle  and  back  Shasta  Dam  concrete  operations 116 

ngain-  Grand  Coulee  safety  record  .  127 

The   concrete   in   the   dam   required   about 

12,500,000  barrels  of  cement.    If  this  amount  Operation  and  maintenance  of  CCC  equipment  on  Reclamation  projects — Its  relation 

of  cement  were  shipped  in  one  trainload  it  to  national  defense Alfred  R.  Golzf     118 

would  be  500  miles  long  and  consist  of  50,0!K)  South  Ogden  distribution  system,  Ogden  River  project N.T.  Olson     124 

Concrete  placement  at  Grand  Coulee  Dam  Distribution  system,  Tucumcari  project  Lee  J.  Nofager     125 

went  on  all  night  long  for  nearly  2,000  nights  Completion  of  Alcova  Reservoir  shore  line  drive,  Kendrick  project    .    Emerick  Huber     123 

under    blazing    electric    lights.     On    May    25,  j        •        L      •  n,r       u    11  r:     J  r\  i ->-. 

Power  production  begins  at  Marshall  Ford  Dam 127 

1939,  a  world  record  was  established  by  pour- 
ing 20,684  cubic  yards  in  a   single  24-hour  Unusual  geology  in  the  Deschutes  Basin,  Oreg Kent  S.  Ehrman     128 

day.    This  was  at  the  rtite  of  30  tons  every  Meetings  of  interest  130 

minute.     The  24-hour  mixture  and  placement 

of  concrete  would  have  paved  nearly  10  miles  Farm  and  home  opportunities 

of  standard  concrete  highway.  Notes  for  contractors  .  .    .      131 


CUT  ALONG  THIS  LINE 


(Date). 


COMMISSIONER, 

Bureau  of  Reclamation, 

Washington,  D.  C. 

SIR:  I  am  enclosing  my  check  '  (or  money  order)  for  SI. 00  to  pay  for  a  year's  subscription  to  THE  RECLAMATION  ERA. 
Very  truly  yours, 


April  1941. 


i  Do  not  send  stamps.  Check  or  money  order  should  be 
drawn  to  the  Treasurer  of  the  United  States  and  forwarded 
to  the  Bureau  of  Reclamation. 

NOTE.— 36  cents  postal  charges  should  be  added  for  foreign 
subscriptions. 


(Name) . . 
(Address). 


{  132  }         The  Reclamation  Era,  April  1941 


ij.  S.  GOVERNMENT   PRINTING   OFFICE!   19*1 


ADMINISTRATIVE  ORGANIZATION  OF  THE  BUREAU  OF  RECLAMATION 


HAROLD  L.  ICKES,  SECRETARY  OF  THE  INTERIOR 


John  C.  Pice.  Commissioner 


Harry  W.  Bashore.  Assistant  Commissioner 


Denver,  Colo.,  United  Slates  Customhouse 


s  i '  HariKT.  Chief  KIIB .;  W.  K.  Young.  Asst.  Chief  Eng.;  J.  L.  Savage.  Chief  Desluninfr  Kag.:  \V.  II.  Naldcr.  Asst.  Chief  DralKninn  Kng.;  L.  N.  McClellan.  Chief  Electrical  EM  •  Ke 
KerniT,  Senior  Kneinivr,  Dams:  II.  K.  Mcliirney,  Senior  Engineer.  Canals:  E.  H.  UeM.r.  Hydraulic  Eng.:  1.  E.  Houk,  Senior  Knirimvr.  Technical  Studies;  John  H.  Moore.  Field  St 
of  Soil  and  Moisture  Conservation  Operations;  Spencer  L.  Baird,  District  Counsel;  L.  K.  Sin. Mi.  Chief  Clerk;  Vern  II.  Thompson,  Purchasing  Agenl;  C.  A.  Lymanand  Henry  W. 


Examiners  of  Accounts 


Kenneth  B. 

SutKfvtoor 
Johnson 


Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


ProiiK-t 

OBce 

Official  in  chart* 

Chief  Clark 

Dlatrlet  aoaneei 

Name 

Till* 

Nam. 

Add  re- 

Yuma.  Ariz 

j   c  Thrailkill 

Lo.  Aavelam.  C«W. 
Kl  Fa»o.  T«. 
Ilillino.  Moot. 
l'.,rll.n.l    Oran. 
lx»  Anirlra.  CalU. 
Billino.  Mont 
Billinz..  Moot. 
El  Puo.  Tex. 
U»  Auelea.  <'alif 
Ix.  Aatele..  CalU. 
Ix.  Annie..  CalU. 
Ix»  An<ele>.  CalU. 
Halt  l^ke  City.  ftah. 
Kl  Paao.  Tei. 
Portland.  One. 
Portland.  On«. 
Ix.  Aualea.  Calil 
Halt  l^ke  City.  Utah. 
Halt  Lake  City.  flah. 
Billino.  Mont. 
Portland.  (>rr«. 
Billinc-    Mont. 
Portland.  Ore*. 
Portland.  Ore*. 
Billinc*.  Mont. 
Halt  Uke  City.  Utah. 
Billino    M...II 
Hall  l^tke  City,  flah 
lx»  Anrele..  CalU. 
Portland.  (>rec. 
Loa  Anielea.  CalU. 
Halt  Lake  City.  Ttah. 
Halt  Lake  City.  I'  tab. 
Hillinu    Moot. 
Kl  Paao.  Tes. 
BUluun.  Mont. 
Halt  Lake  City.  Utah. 
Hillino.  Me.  1,1. 
HHMI     M 
Billinn.  Mont. 
Halt  Ixike  City.  1'tah. 
El  Paao.  Tax. 
Portland.  One- 
Halt  Ixike  City.  Utah. 
Portland.  Ore*. 
Portland.  Oral. 
Portland.  Ore*. 
Portland.  Ore«. 
1  ...  Ancalaa.  CalU. 

Altua.  Okla 

Russell  3.  Lieurance  

Kdcar  A.  IWk  

II    J    S    Devrw... 

Newell.  H.  Dak  

Huper.nifii.lent 

^•T.  

11"  c—     l.l'ili.. 

Boulder  City.  Nev 

R.J.  Newell  

<  '<Jtf.irnri.on  engineer  

Robert  B.  Smith... 

H.  K.  Sti.utrniyer  
R.  J.Codey... 
W    J    Burke... 
W.  J.  Burke  

C.lendive.  Mont..  
Willi.ton.  N.  D.k  

Paul  A.  Jonea.  .  
Parley  R.  Neeley  

<  '<>riHtrii<'iion  engineer..  
|{i-ii>lrn(  enjcineer  

Kdwin  M.  Bean  
Robert  L.  Newman  
E-W.8hep.rd  
E.  R.  Mill..,.  

BuforO  -Trenton  

.1  Valley  
Shasta  [>ani  
F  riant  division  

Smcra  memo,  Calif  
Reddin«.  Calif  
Friant.  Calif 

R.S.Calland  
Ralph  Lowry  

Supervuina:  encineer  i  

R.J.  Coney... 
R  J  Coffer 

R.  B.  William*.  

Helm  division  _  
i.y-Bia-  Thompson  
Colorado  River  

:.U.  B»J.in  

Antioch.  Calif  
Estea  Park.  Colo  

Oscar  G.  Boden  
Ctovmll.  Howell...  
Charles  P.  Secer.-.. 

Count  rm'ti.m  cnKineer-  
SupervM.iiZ  encineer  >..  

"  C".  "M  ."  Voy  en".".  *  '. 
William  F   Sha 

R.  J.Coffey... 
J.  R.  Alexander... 

Coulee  Dam,  Waab  

F.  A.  Bank*  
D.  8.  Stuver       .... 

Supervising  encineer.  _  

C.  B.  Funk  __ 

(,,1  i                                      

Yuma,  ArU  

Const  nict  ion  encineer  — 

J.C.  Thrailkill... 
KmiiT.  Fioenec... 

ValUy  ,'. 
•WboMt 

Grand  Junction  ,  Colo  

W.  J.  Chieaman  

Construction  engineer  1 

K.       ,  h              
KMth  -  
Milk.  Kiver  
^•btta  

Mtnii.oka  Powder  Plant  

Caaper.  Wyo  

Klamath  FallY,  Or*  
Malta.  Mont  
Burley  .  Idaho  
Rupert.  Idaho  

II.Mnirntfor.1,  Nebr      . 

Irvin  J.  Matthews  
B.  E.  Hayden  
Harold  W.  Gencer  
Stanley  R  .  Marean  
C.  O.  Dale  
Denton  J.  Paul  
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Superintendent  
Superintendent  .  
Superintendent  
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W.J.  Burke       
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C.  F.GIeaaoo..  
E.  O.  Larson  

Superintendent  of  power  

A.T.  Stiinpfii.-- 
Franria  J.  Farrrll 

W.  J.  Burkr.. 

Or;,,,.!                           

Orland.  Calif  

W.  D    Funk 

Parker  DMIH  Power  

Boise,  Idaho  _ 
Parker  Dam.  Calif  
Vallecito.  Colo  

R.  J.  Newell 

Construction  rnvineer  
Construction  enfineer  

Robert  B.  Smith  
(Jeonce  B.  Snow  
Frank  K   Oawn 

11    K.  Si.,uirjii>  . 
R.  J.  Coffey  

Samuel  A.  MoWUllama... 

-  

Provo.  Ut«h  

Rapid  City   S.  Dak 

K.  O.  Ij»r»on  
Horace  V   Hubbell 

Const  niotiuti  engineer  

FrancuJ.  Farr.ll.  .. 
Joneph  P.  Hieheneichrr. 
H.  II.Berryliill... 
C    B    Wentael 

W.J.  Burke.. 
J    R.  Al.un.ler  
H.  J.8.  Devrix  

El  Paao   Tex 

Sun  rii  t««t  il    nt 

BnrtOi. 

H     I"    ('••'• 

H    F   Bahmeier 

=  'i.:iMr.'i    . 
Superintendent  

J    II.  Alexander  
W.J.  Burke... 

EAOM             -  

Mountain  division  

Powell.  Wyo  

1  ..  J.  \\.n.ll,. 
Walter  F    Kemp 

L.  J.  W  indl.  1  



Fairfield.  Mont  

A.W.Walker  

W  J    Burke 

Truck«e  River  Storace  
Tucurncari  

Reno,  Nev  
Tucumcari.  N.  M»  

Floyd  M.  Spencer  
Harold  W.  Mutch.. 

C    1,    Tic* 

J    R    Alexander 

Encineer  

Charlee  L.  Harrla  

H.  J.  8.  Derma  

JBMKMnp*iiBrr     Repairs  to  canals  
^BMPnri1"-  ""'-  '  ***«~f-  > 

M  nut  roue.  Colo  
Burley.  Idaho  

Herman  R.  Klliott.  

Construction  encineer  -   

•• 

Vale.  Orec  -- 

C.  C     K.-rclmrn 

Yakima    Wash 

Yakiina.  Wash 

<  'onit  ruction  encineer  

Geo.  A.  Knapp  
Jacob  T.  Davenport.  .  

B    F   Stoutemyar"*  

Yuma    Arii 

C  B   Elliott 

R.  J.  Codey  

1  l.oiiMer  Dam  and  Power  Plant. 


3  Island  Park  and  Grany  I^ke  Dama. 


Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Orcaoikation 

Office 

Operatinc  official 

8a«r«UiT 

Name 

TlUe 

NaaM 

Addreaa 

Baker 

Ixiwer  Powder  River  irrication  district  

Baker,  Orec_  

A.Oliver  
(i    H    Walsh 

Preaidenl  

k-.t,n« 
llan.lllon. 
BoW. 
Notua. 
Huntuurtojl. 
lluaon. 
An.  i  in 
tirand  Jcto. 
Ixivelock 
Ballantine. 
l.o«.n 
Boaanta. 
Bonaaxa. 

- 
• 

Hartem 

XMrirn. 
Rupert 
Burler 
. 
Rooaerelt. 

ass... 

Oaraat. 

l..rriaal..n. 

Brtdnvon. 

Otde* 

iKaanna 

Evhrata. 

KX.™" 

Fon  flk». 
FaMMd 
llnmMoa. 
Irrlca*. 
alcalroae. 
Kt    Anthony. 

F.lU«^~r». 

Bolfte  1 

Boise  Idaho 

Wm.  11    Tuller 

L    P  JeOMQ 

Bot*e  1 

Chan    W    Holmes 

I'-.      ,.!.-<• 

Harold  H    Hurst. 

Freochtown  irrication  district  

Frenchtown.  Mont  

Tom  Shelter  

Superintendent  

Ralph  P.  Hchefftyr  

Amod  Valley  Orrhanl  M«M  * 

Orchard  Meaa  irricatiot  district 

Jack  11.  Naeve 

C   J    McCormkk 

Huinl»>Mi 

Perahinc  County  water  connen-atlon  diatrict.  , 
lluntley  Project  irrigation  district  
South  Cache  W.I'    A 

Lovelock,  Nev  
Bnllantine.  Mont  

Roy  F.  Mvfffoy  

8.  A.Balcher  
H.  Smith  Richarda  

<•    ](    Jonea 

•wHay  ' 

Mutineer 

H    s    Klliott 

Hyruni  > 

Harry  C.  Parker 

Klamalh,  I*nceU  \  "alley  ' 

Bonanaa.  Ore*.  .. 

Cha*.  A    Revi.ll  

Benson  Dixon 

Manacer  

r-.   ,...  •  - 

Chas.  A.  R#v»U  

HoflMfly1 

Sidney   Mont     

Axel  Perason  
A.  L.Ben  ton  
H   B  Bonebricht 

Manac*r  

Prr»itlent 

Milk  Kiver     Chinook  divbion  *  . 

Alfalfa  Valley  irrication  district 

Chinook,  Mont  

K    H    Clarkaon 

i-.  Gravity  ' 

President. 

L   V    Bocy 

Chinook.  Mont.  .... 
Harlem,  Mont..  

C.  A.  Watkins  
Thos.  M  .  Kverett  
C.  J.  Wurth  

;••,     .. 

II.  M    Monlcoman..  . 

Harlem  irrication  diatrict  

Prfwkdent 

R    1.  Barton 

l*rmklMt  

J.  F.  Sharpie.  
Frank  A    Ballanl 

pine       

Burley  irrication  dMtrict   . 
Amer.  Falls  Reaerv.  Dial.  No.  2 

Burley.  Idaho  
Good  in«.  Idaho  
Roosevelt,  t'tab  
Fallon.  N«r,.._  
Mitchell.  Nebr  
i.erinc-  Nebr  
Torrincton,  Wyo  
North  port,  Nebr  
Ottden.  Utah  
Okanocan.  Wash..-  - 

Much  L.  Crawford  
S.  T.  Baer  
H.  J.  Allred  
tt     H     W.llac*  
T.  W.  Parry  
W.O.  Flwnor  

Manacer 

Frank  O    Kedneld. 

«  1  

l  >ke... 

^^Bv^  * 

Manse**  
President  

l.ta  M.  J»hl»B  
Ixxtle  (lallooay  

M      \v      . 

MOOD  Lake  W.  U.  A... 
Truckee-Canmn  irrication  district  .. 
Pathfinder  irrigation  district 

I'lstte:  Interatate  diviaion*... 
Fort  Ijtrmmi*  diviainn  ' 

Manacer 

Flora  K.SetnMde*  

incman 

Gerinc-Fort  I  A  ramie  irrigation  district  

Man-  K.  Harreeh     
MaWI  J.  Thomneon  
Wm.  P.  .Siepkene  
NeUon  D.  Thorp  
P.  C.  lletuhaw  

•-ion  '  

Orlfn  Iturr 

^^•m1  

Northport  irrication  district  
0«itiMi  River  W.  U.  A  
nkanocan  irrigation  district     
Salt  River  Valley  W.  U.  A  
Kphraim  Irrication  Co  

Mark  Iddincs 

David  A.  Scott   
Nelson  D.  Thorp  
H.  J.  Lawaon 

Manacer  .  . 
Huporin  trait*  nt 

Ephraim.  Utah. 

Amlrew  Hanam  

Vivian  I  Anon 

PraaUaal  
PrasUtmt  

Irric..tto«iMp«r.nUcMlMit. 
Manacvr.  

John  K    <*~«  
Janaa  W    Blaln       

Sprinc  <  in  divkion 

BbOaihoDe     (UrUnd  divimioo  *   .    . 

Hhoahone  irrication  distriet  
I>eaver  irrication  district  
Stanfielil  irritation  district  
Strawberry  Water  Uaen'  Aaan  
Fort  Hhaw  irrintion  district... 

Powell.  Wyo.. 
Deaver,  Wyo  
Htanneld.  Orec  - 
Payson.  Utah...  — 
F«>rl  Shaw.  Mont  

Paul  NeUnn    . 

Pranniedivimion*... 
•teafisld 

f        ,.'.    1    .;      .. 

H    J    Srh.en.lituaa  
F    A    Hakec     

UoF.  Clark  
S,  W.  Gmiecul  
•Maw... 
A    W    Wslker 

atiaiKberry  V«U«y  
Hun  River:   Fort  Hhaw  dlvlmion  «.... 
Or»«tif.a.ds  division 

>    ... 

1     '•    Hreeae  

*•££  

i      1     l<.ue»  
II     I'    U.nna  
Knoe  It.  Martin  

Vtnatilla.  K»v»!  iliviaion  ' 

Ilernmton.  Or«g..   ..• 
I  rricon  .  Ornc  -  —  -  - 
Monlroat.  Colo.  
Ml.  Anthony.  Idaho  
oc.Un.  full  
Ellenshuri    \V  .  -•     . 

K.  D.  Martin. 
A    C.  Hnuchton 

Ma  nacre 

Weal  divbionl    . 

West  Extension  irricatiun  district.... 
Uncompahare  Valley  W.  IT.  A  

Manscrr    . 

V     '        ll..nhloo.  

-hcrrl  

U    U    <  ialloway 

H.C1.  Fuller..!^  
D.  I>.  Harria  
G.G.Iluchs.  

PrsatklMit 

John  T    While.. 



Weber  River  W.  T    A     

Klttitas  reclamatioo  district  

MaiMtcwc 
ManacM-'*!"!!""!"! 

H    H    II.  rr.  
(I    1..  HwtUnw  ... 

I  B.  E.  fltmjtemyer.  dktrirt  eounafj.  Ponland.  Ore*. 
1  R.  J.  Codey.  dkurtcl  couoael.  Loa  Anaele..  CalU. 


U.K.  Alexander,  dblriel  founeal.  Hall  Uke  ClUr.  Utah. 
<  W.  J.  l|.itke.  dailrtrl  rouneel.  Billlna.  Moat. 
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/\ondau,  March  11.1941,  uour  service  a*  Secreta.ru  of  thc^  Interior  exceeded 
that  ofanu  other  holder  cf  this  hiqh  office  during  the  92.  uecirs  since  tlic  found- 
ing of  the  Department  of  the  Interior  oiv  Atarch.  3, 1849. 

lp|«  the  thirty -second-  Secretary  of  the  Iiitci'ioi*,  you  have  cj  aided,  the- 
Dcpartmcnt  throuqk  the  greatest  expansion  in  its  kistoru  into  its   trulu 
Golden  Age.    With  wisdom,  with  vigor,  and  witk  unswerving     devotion,   to 
right  and  to  justice,  you  have  administered  the  growing   responsibilities 
of"  this  grecit  ageiicu  of   Pcdcral  Government". 

\y|ndcr  uour  guidance^  the  Department  of  the  Interior  \\at  become  an 
effective  m&tru,men,t  of  conservation.  Throucjk  itd  tn<xnu  serviced  it  has 
led  the  nation  toward  prudent  use  of  its  natural  Kci-itcvcjc. 

^Krhc  record  of  the  Department  of  the  Interior  under  uou.  is  written  l?old- 
lu  for  all  to  see.   Its  services  and  fuixcttoixs  have  expanded  in  number  and 
in  wortk.  IJou.  have  used,  the  authority  of  uour  office  devoted lu  in  behalf 
of  the  people.  At  the  council  table,  in  the  public  press,   on  the  platform,  and 
before  the  microphone,  yours  has  been,  the  voice  of  tlxe  public;  uours  the  cause 
of  the  under- privileged;  uours  the  champioit&lup  of  the  fbrtkriqlvt  a-cirion. 

tn  commemoration,  of  this  dau,  upon,  whick  uour  incurnbertcu  in  office 
j  .} 

exceeds  that  of  any  predecessoi*,  in  recogn.it iort  of  uour  manu  achieve- 
tnenirs,  and  to  honor  vjou.  tor  the  eminence  to  whick  you  have  brouqlffc- 
thc  Department  of  the-  Interior,  this  testimonial  is  presented. 

Tke  Staff  of  tke  Department"  of  the.  Interior 
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Grand  Coulee  Powerhouse  Goes  to  Work 


MAUOH  22,  1941,  was  a  gala  day  at  Grand 
r,,nlee  Dam  on  the  Columbia  River,  Wash. 
Two  years  in  advance  of  schedule,  its  tur- 
hines  generated  initial  power  at  the  dam. 
which  quite  appropriately,  was  sent  to  the 
Indians  of  the  Colville  Reservation  adjacent 
to  I  lie  project.  The  energy  created  by  the 
generators  was  transmitted  through  large 
electrical  cables  to  a  transformer  deck  out- 
sid.  the  powerhouse  to  three  of  the  world's 
largest  transformers.  Delivery  to  the  In- 
dians was  made  on  a  39-mile  line  of  their 
own  R.  E.  A.  Nespelem  Valley  Electric 
Cooperative. 

The  first  commercial  energy  was  produced 
when  two  10,000-kilowatt  generators  were 
turned  on.  This  "sample"  is  the  forerunner 
of  nn  ultimate  capacity  of  1,920,000  kilo- 
watt. When  all  generators  have  been  in- 
stalled, it  will  be  the  largest  single  source 
of  hydroelectric  power  in  the  world. 

The  Nation,  beaded  by  President  Roosevelt, 
Secretary  of  the  Interior  Harold  L.  Ickes, 
Commissioner  of  Reclamation  John  C.  Page, 
and  others  joined  in  the  celebration  commem- 
orating this  event.  President  Roosevelt's  mes- 
sage to  Frank  A.  Banks,  supervising  engineer 
of  the  project,  reads: 

"I  want  to  congratulate  the  Bureau  of 
'inatlon  upon  putting  the  great  Grand 
Coulee  Dam  to  work  2  years  ahead  of  sched- 
ule. It  is  a  fine  job  well  done. 

"It  is  thrilling  to  contemplate  the  pros- 
pects that  this  dam  opens.  A  tremendous 
stream  of  energy  will  flow  continuously  from 
the  dam  ti>  turn  factory  wheels  to  make  the 
lives  of  men  more  fruitful.  It  will  light 
homes  and  stores  in  towns  and  cities;  it  will 
ense  t h<'  drudgery  around  the  farmhouses  and 
farm  \anls  of  the  Pacific  Northwest.  In  short, 
it  will  bring  to  millions  the  many  benefits  of 
plentiful,  low-cost,  public  power. 

"U'ater  will  flow  through  the  canals  from 


Covers 

front:  Visitors  to  powerhouse  March  22, 
1941,     when  first  power  was  generated. 

Back:  Grand  Coulee  Dam  showing 
powerhouse. 


the  dam  to  lands  now  dry  and  barren  but  which 
one  day  will  be  made  fertile  by  irrigation. 
This  water  will  serve  thus  to  create  homes 
for  thousands  of  families  on  farms  and  in  new 
towns  and  villages. 

"Floods  will  be  curtailed  and  navigation 
will  be  improved  so  that  much  of  the  commerce 
of  this  new  empire  may  cheaply  be  waterborne. 

"We  must  not  lose  sight  of  these  things 
which  were  in  our  minds  when  the  dam  was 
begun.  It  is  of  vital  importance  also  at  this 
time  to  know  that  generators  are  ready  at 
Grand  Coulee  to  take  up  the  task  of  providing 
the  power  we  need  for  an  Immediate  and 
pressing  task,  that  of  preparing  our  defenses. 
This  project  will  have  served  in  two  emergen- 
cies. It  served  to  provide  much  useful  em- 
ployment at  a  time  8  years  ago  when  it  was 
important  that  we  find  at  once  a  means  of 
avoiding  complete  economic  stagnation,  and 
it  will  serve  now  to  provide  the  power  to  make 
aluminum  for  airplanes  and  otherwise  to  speed 
our  protective  arms. 

"Grand  Coulee  Dam  will  have  served  these 
two  emergent  needs  without  In  the  least  de- 
creasing its  effectiveness  as  a  long-term  pro- 
ductive asset  planned  and  designed  prudently 
to  utilize  the  resources  of  the  Northwest  in 
building  a  sounder  and  richer  1'niled  States." 

Secretary  Ickes  wrote  Mr.  Hanks: 

"Through  you  I  take  this  occasion,  as  Grand 
Coulee  Dam  is  put  to  work  for  the  first  time. 


to  congratulate  the  technicians,  workers,  and 
citizens  whose  long  labors  have  made  possible 
this  achievement. 

"I  am  proud  of  the  8-year  record  written  by 
the  Bureau  of  Reclamation  to  date  on  this  vast 
project,  in  which  the  dam  alone  comprises  the 
greatest  single  structure  man  has  built.  We 
are  now  starting  it  on  its  useful  task  2  years 
ahead  of  the  original  schedule.  Thus  we  adapt 
It  to  emergency  needs  and  enlist  it  in  the  na- 
tional defense  program  to  supply  vitally  needed 
electric  power.  We  are  able  to  do  this  today 
because  of  the  wisdom  of  undertaking  such 
gigantic  works  as  Grand  Coulee  in  times  of 
depression  when  our  productive  labor  and  ma- 
chinery were  not  utilized  and  pushing  them 
forward  with  efficiency  and  dispatch  RO  that 
we  were  ready  for  the  call  that  came.  Now  nil 
our  productive  facilities  are  strained  by  the 
defense  program. 

"This  significant  first  task  of  Grand  Coulee  is 
but  a  symbol  of  the  power  and  resource  that  Is 
inherent  in  the  structure  your  coworkers  have 
erected.  It  is  now  only  embarking  on  its  long 
life  of  multiple  purposes,  and  Its  service  will 
be  augmented  greatly  In  the  years  to  come. 
Grand  Coulee  will  not  be  finished  for  many 
decades.  Sly  hope  and  trust  is  that  this  Job 
will  be  completed  with  the  skill  and  devotion 
that  has  brought  us  to  this  day.  so  that  it  may 
fully  discharge  its  destiny  In  our  democracy." 

Commissioner  Page  wrote  Supervising  En- 
gineer Banks: 

"The  Initial  commercial  operation  of  the 
power  plant  at  Grand  Coulee  Dam  this  Satur- 
day, March  22,  offers  occasion  for  congratu- 
lations, which  you  will  be  m-elvlng  from 
many  quarters.  I  wish  to  add  my  own — to 
extend  them  to  yon.  to  the  Denver  office  of 
the  Bureau,  to  your  own  staff,  and  to  the 
workmen  at  the  dam. 

•The  occasion  Is  an  opportunity  for  con- 
gratulations nlso  on  the  part  of  the  Pacific 
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Northwest.  For  50  years  people  in  the  North- 
west have  envisioned  the  transformation  of 
the  desert  and  dry-farmed  land  of  the  Big 
Bend  country  in  Washington  to  a  fertile 
empire  of  homes,  farms,  factories,  and  towns. 

"That  vision  is  now  coming  within  reach. 
A  vista  of  low-cost  hydroelectric  power  and 
of  widespread  benefit  from  irrigation  with  a 
solid  economic  development  is  being  opened 
up  by  the  commencement  of  power  genera- 
tion at  Grand  Coulee  Dam. 

"The  rotation  of  the  two  station  service 
generators  to  be  cut  into  the  Bonneville  line 
marks  a  milestone  not  only  in  the  historical 
calendar  of  the  Northwest,  but  also  in  the 
record  of  the  Bureau.  In  38  years  of  self- 
liquidating  irrigation  construction  which  has 


brought  water,  power,  and  light  to  4%  mil- 
lion people  in  the  West  the  Bureau  has  never 
built  so  great  a  structure  or  so  huge  a  power 
plant.  Grand  Coulee  Dam  is  the  largest  con- 
crete dam  in  the  world.  Grand  Coulee  Dam's 
hydroelectric  power  plant  will  also  be  the 
largest  in  the  world. 

"In  the  celebration  of  this  event,  it  should 
be  remembered  well  that  the  entire  con- 
struction of  this  project  and  the  progress 
made  to  date  are  directly  due  to  the  far- 
sighted  wisdom  of  President  Roosevelt  and 
Secretary  Ickes.  It  is  directly  due  to  their 
continued  encouragement  that  the  Bureau's 
work  on  the  Grand  Coulee  Dam  project  has  at- 
tained the  present  stage  of  construction. 
With  this  leadership,  I  am  confident  that 


the   Bureau  can  bring   the  vast  project  to 
successful  fruition." 

Bureau  Admits  PuUic 

For  the  first  time  the  public  was  admitted 
to  the  powerhouse  and  witnessed  the  generat- 
ing equipment  in  action.  No  difficulty  was  ex- 
perienced in  handling  the  thousands  of  men, 
women,  and  children  who  visited  the  power- 
house as  there  was  plenty  of  room  for  all. 
The  building  is  2y2  city  blocks  long,  80  feet 
wide,  and  17  stories  high.  Nation-wide 
broadcasting  networks  and  news-reel  cameras 
recorded  the  event.  An  appropriate  pro- 
gram consisting  of  speeches  and  music  was 
broadcast.  Millions  of  radio  listeners  also 
heard  the  sound  of  the  generators  as  they 
were  put  to  work  for  the  first  time. 

Supervising  Engineer  Banks,  acting  as  mas- 
ter of  ceremonies,  introduced  Hon.  Arthur  B. 
Langlie,  Governor  of  Washington ;  Paul  J. 
Raver,  Administrator,  Bonneville  Power  Ad- 
ministration (which  will  distribute  Grand 
Coulee  power)  ;  A.  R.  Nieman,  General  Super- 
intendent, Consolidated  Builders,  Inc.  (con- 
tractor for  completion  of  the  dam  and  west 
powerhouse)  ;  and  Charles  A.  Dostal,  rep- 
resenting the  Westinghouse  Electric  &  Manu- 
facturing Co.  (manufacturer  of  the  genera- 
tors). 

Construction  of  Grand  Coulee  Dam,  largest 
in  the  world,  was  approved  under  President 
Roosevelt's  program  for  meeting  unemploy- 
ment, and  construction  was  begun  in  1933  by 
the  Bureau  of  Reclamation,  an  agency  of  the 
Department  of  the  Interior.  The  work  was 
officially  inaugurated  with  great  ceremony  on 
July  16,  1933.  State  and  Northwest  digni- 
taries and  Federal  officers  officiated  when  the 
first  shovel  of  earth  was  turned  up  on  the  site 
where  the  gigantic  structure  now  stands. 

To  the  engineers  of  the  Bureau  of  Reclama- 
tion goes  the  credit  for  planning,  designing, 
and  supervising  the  harnessing  of  the  coun- 
try's second  largest  river.  Their  official  su- 
perior gave  them  a  mighty  pat  on  the  back 
when  he  stated  to  the  press:  "The  Bureau  of 
Reclamation  has  again  justified  its  interna- 
tional reputation  for  outstanding  engineering. 
Its  work  in  planning  and  supervising  the 
construction  of  Boulder  Dam  was  an  engineer- 
ing landmark.  Now  a  still  greater  achieve- 
ment is  added  to  its  list,  compilation  of  which 
began  nearly  40  years  ago.  To  the  technical 
and  administrative  staffs  of  the  Bureau  from 
the  Commissioner  and  Chief  Engineer  down 
and  to  the  many  other  loyal  employees  who 
have  served  with  them  on  the  Grand  Coulee 
job  I  say  'well  done." " 

To  the  contractors,  who  put  thousands  of 
men  to  work,  nothing  but  commendation  can 
be  given  for  the  highly  cooperative  and  ef- 
ficient organization  they  set  up  and  the  initia- 
tive they  employed  in  dealing  with  unforeseen 
difficulties. 

Putting  this  colossal  structure  to  work  2 
years  ahead  of  schedule  will  aid  materially 
in  the  national  defense  program. 
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Roza  Diversion  Dam 

By  C.  E.  KLINGENSMITH,  Associate  Engineer,  Roza  Division,  Yakima  Project,  Washington 


Till'.  Koza  division  is  the  current  addition 
to  the  Yakima  project.  Its  72,000  acres  will 
linn:;  the  total  Irrigated  land  in  the  Yakima 
Valley  of  central  Washington  to  500,000. 
The  development  of  these  half  million  acres 
has  been  made  over  a  period  of  approximately 
70  years,  and  the  Bureau  of  Reclamation  has 
been  engaged  actively  in  the  construction  and 
operation  of  irrigation  systems  throughout 
t  hi-  area  since  1906. 

I  li«-  428,000  acres  already  under  irrigation 
and  an  almost  negligible  amount  of  dry  farm- 
ing land  produce  annually  agricultural  prod- 
ucts valued  at  about  $50,000,000.  This  area 
Is  probably  the  most  frequently  cited  example 
of  the  contribution  of  irrigation  to  the  produc- 
tion of  ordinary  foodstuffs  in  the  United 
States. 

The  Roza  division,  comprising  a  strip  of 
land  roughly  3  miles  wide  by  60  miles  long, 
lies  along  the  east  side  of  the  Yakima  Valley. 
To  irrigate  this  area,  it  is  necessary  to  con- 
struct approximately  94  miles  of  primary 
canal,  flumes,  siphons,  and  tunnels.  On  an 
estimated  cost  basis,  the  construction  of  this 
unit  of  the  project  is  53  percent  complete. 

The  diversion  dam,  located  12  miles  north 
of  the  city  of  Yakima,  forms  the  head  of  this 
04  -mile  long  system.  Fluctuation  in  the  flow 
of  i  he  Yakima  River  ranges  from  400  cubic 
feet  per  second  to  a  maximum  of  32,200  (re- 
corded during  an  extraordinary  run-off  in 
1933).  Because  of  this  fact,  and  to  avoid 
costly  interference  with  the  Northern  Pacific 
Kail  road  and  United  States  Highway  No.  97, 
both  of  which  are  in  the  Yakima  Canyon,  a 
rather  elaborate  diversion  structure  was 
required. 

The  dam  is  fundamentally  a  monolithic 
ogee  gravity  section,  upon  the  crest  of  which 
are  superimposed  two  roller  gates,  each  110 
feet  long  by  14  feet  in  diameter.  These  gates 
are  for  the  purpose  of  maintaining  a  constant 
level  in  the  forebay,  and  thus  permitting 
rl«>-e  control  of  the  water  flowing  into  the 
canal  by  a  secondary  radial  gate  28  feet 
wide  and  15  feet  high.  Because  of  the  Im- 
portance of  the  Yakima  River  as  a  salmon 
lu'eedinu  stream,  an  elaborate  flsh  ladder 
and  screening  system  were  required  to  per- 
mit the  spawners  to  swim  upstream  and  to 
prohibit  the  young  from  getting  into  the 
irrigation  system  and  becoming  lost. 

The  mechanical  equipment  is  all  electri- 
cally operated,  and,  with  the  exception  of 
the  headworks  radial  control  gate,  is 
automatic. 


The  dam  is  founded  upon  and  keyed  into 
natni-al    basaltic   rock   that  was  exposed    by 


removing  about  25  feet  of  clay,  sand,  and 
gravel  overburden.  This  material  was  exca- 
vated by  means  of  draglines  and  hauled  out 
by  truck.  A  large  quantity  of  the  material 
in  excess  of  that  needed  for  coffer  dikes 
was  used  to  raise  the  grade  of  the  railroad 
a  distance  of  approximately  4,000  feet  This 
was  necessary  to  give  proper  clearance  over 
the  canal  and  to  provide  satisfactory  drain- 
age for  the  railroad  ballast  The  weathered 
surface  rock  was  removed  and  solid  rock 
excavated  to  a  key  depth  of  three  feet  by 
blasting  and  barring. 

Excavation  was  begun  on  the  west  end  of 
the  dam,  and  a  channel  was  left  to  the 
east  of  the  center  pier  to  carry  the  stream 
flow  until  the  foundation  was  constructed 
to  an  elevation  above  the  probable  tail- 
water  surface.  After  the  foundation  was 
constructed  to  the  required  elevation,  the 
river  was  diverted  over  that  section  and 
excavation  and  construction  were  carried  for- 
ward on  the  east  end  of  the  dam.  As  the 
east  end  was  brought  up,  a  diversion  tunnel 
was  left  in  the  weir  section  through  which 
the  water  was  passed  while  the  upper  parts 
of  the  structure  were  being  built.  The  di- 
versions were  accomplished  by  excavating 
channels  in  the  gravel  river  bottom,  build- 
ing coffer  dikes  from  the  excavated  over- 
burden and  sealing  by  hauling  and  dump- 


ing earth  from  canal  flume  excavation.  As 
a  result,  leakage  into  the  construction  area 
was  reduced  to  a  relatively  small  amount  and 
was  quite  readily  controlled  by  pumping. 

The  bases  of  the  main  part  of  the  dam 
are  divided  by  contraction  joints  Into  areas 
of  roughly  50  by  50  feet,  modified  by  the 
required  thickness  and  pier  dimensions. 
Thus,  the  foundation  was  prepared  and  con- 
crete placed  in  units  between  the  contraction 
joints  in  approximately  5-foot  lifts. 

After  excavation  the,  rock  surface  was 
cleaned  by  washing,  the  reinforcing  steel 
was  placed  where  required,  the  forms  were 
erected,  and  the  necessary  embedded  metal- 
work  was  installed  in  position,  then  concrete 
was  placed. 

All  concrete  was  manufactured  at  a  cen- 
tral mixing  plant  located  near  the  aggre- 
gate stock  piles  a  short  distance  from  the 
dam,  at  a  point  which  was  approximately 
equidistauce  from  the  ends  of  the  dam  meas- 
ured along  hauling  routes  across  a  temporary 
bridge  and  along  construction  roadways. 

The  mixing  plant  was  a  four-level  struc- 
ture, the  upper  part  of  which  was  composed 
of  four  bins  for  aggregate  storage.  The 
third  floor  contained  storage  room  for  ce- 
ment and  batching  equipment.  On  the  second 
level  there  was  a  56-S  Smith  tilting  mixer 


Falsework  for  the  installation  of  roller  gate  between  piers  1  and  2 


N. 
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which  was  controlled  pneumatically  from  the 
batching  deck. 

The  concrete  was  delivered  by  truck  to 
the  placing  crew  in  1  or  2  cubic-yard  buckets 
and  lowered  to  the  forms  by  draglines  con- 
verted into  cranes,  where  it  was  vibrated  into 
place.  Successive  lifts  were  limited  to  72- 
hour  intervals. 

These  blocks  of  concrete  were  separated 
by  joints  designed  to  permit  separation  dur- 
ing contraction.  The  contraction  joints  were 
sealed  by  a  very  modern  method — that  of 


installing  rubber  water  stops  9  inches  wide, 
half  in  each  abutting  block  1  foot  in  from 
the  outside  surface  of  the  structure — instead 
of  the  usual  copper  or  wrought-iron  metal 
stops.  As  the  rubber  is  entirely  protected 
from  the  sun  and  any  appreciable  tempera- 
ture changes,  it  is  expected  to  last  indefinitely. 
The  two  overflow  weirs  are  110  feet  long 
each  and  the  crest  elevation  is  1,205  feet. 
The  average  foundation  elevation  is  1,173.1 
feet.  Thus,  the  average  height  of  the  over- 
flow section  is  32  feet.  The  section  has  a 


West  roller  gate  of  diversion  dam  closed  tight,  showing  slight  leakage 


• 
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base  thickness  of  66  feet,  which  includes  an 
upstream  apron  extending  12  feet  9  inches 
and  a  downstream  apron  upon  which  alter- 
nated indented  steps  and  baffle  piers  are  set 
to  dissipate  the  energy  of  the  water  and  to 
prevent  either  erosion  or  back-drag  of 
boulders. 

The  piers  at  each  end  are  built  to  an  ele- 
vation of  1,231.2  feet  to  form  a  part  of  the 
nonoverflow  section,  access  galleries,  bridge 
piers,  and  fish-ladder  equipment,  and  to  pro- 
vide supports  for  the  gates  and  wall  plates. 
At  the  east  end  is  a  straight  gravity  non- 
overflow  section  extending  into  a  keyway  in 
the  vertical  basalt  cliff,  thus  forming  the 
oast  abutment  that  also  serves  as  a  part  of 
the  service  roadway  and  bridge  support,  and 
through  which  water  is  admitted  into  the 
lower  pools  of  the  fish  ladder  for  diffusion 
purposes. 

At  the  west  end  of  the  dam,  a  curved 
cantilever  retaining  wall  section  extends 
from  the  upstream  end  of  pier  No.  1  to  the 
forebay  of  the  canal  headworks.  Under  the 
headworks  structure  and  beyond  is  a  verti- 
cal cut-off  wall  also  keyed  into  the  rock 
foundation  to  complete  the  reservoir  wall. 

As  an  extra  precaution  in  sealing  the  struc- 
ture against  leakage,  holes  were  drilled  10 
feet  into  the  rock  foundation  wherever  it  was 
deemed  necessary  and  pressure-grouted 
through  a  pipe  after  the  first  or  second  lift 
of  concrete  had  been  placed. 

Headicorks  Structure 

The  headworks  structure  could  only  lie 
constructed  after  the  completion  of  pier  No. 
1,  its  upstream  wingwall,  and  the  cut-off  wall, 
because  the  structure  is  partially  supported 
by  a  fill  retained  in  position  by  these  units. 
This  compacted  fill  was  made  of  selected 
material  composed  of  clay  and  gravel  by 
rolling  with  a  sheepsfoot  roller.  This  com- 
paction resulted  in  a  very  dense  mass  which 
has  supported  the  structure  without  any  ap- 
preciable settlement. 

The  130-foot  headworks  structure  is  divided 
into  six  bays  equipped  with  seven  exception- 
ally large  revolving  fish  screens,  each  20  feet 
long  and  13  feet  1  inch  in  diameter,  which  are 
mounted  in  frames  that  are  removable  and 
interchangeable.  These  frames  fit  into  guides 
installed  in  the  bay  walls  and  are  withdrawn 
or  placed  by  means  of  a  traveling  gantry 
crane  operating  on  a  track  mounted  on  top 
of  the  bay  walls.  The  screens  are  revolved 
by  electric  motors  and  have  a  circumferen- 
tial speed  of  2  to  5  feet  per  second  that 
permits  small  debris  to  be  washed  off  the 
downstream  side  while  a  barred  trashrach 
collects  the  coarse  material  such  as  brush, 
logs,  etc.,  before  it  can  come  to  the  screens 
Wall  ports  connected  to  an  embedded  16-incl 
pipe  permit  the  small  fish  to  be  carried  t( 
the  tailrace  without  injury.  Thus,  these  fisl 
escape  from  the  canal  into  the  river  in  whicl 
they  swim  to  the  ocean;  in  the  case  of  tin 
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salmon,  to  return  the  fourth  year  to  com- 
plete their  life  cycle. 

At  the  lower  end  of  the  headworks  tran- 
sition there  are  located  the  canal  gate  struc- 
ture and  roadway  bridge.  The  channel  Is 
a  rectangular  flume  section  13  feet  high  and 
28  feet  wide,  in  which  a  28-  by  15-foot  Mono- 
coque  radial  gate  Is  installed.  This  gate, 
writhing  13.5  tons  and  electrically  operated, 
Is  the  final  control  of  the  flow  into  the  canal 
system. 

Four  hundred  feet  downstream  from  the 
control  gate  the  flume  passes  under  the  North- 
ern Pacific  Railway  Co.'s  main  line — a  busy 
tr.ins<-ontinental  route — where  a  57-foot  deck 
girder  bridge  was  erected  under  traffic  with- 
out the  least  interruption.  Also,  a  nearby 
250-foot  through-truss  main  line  bridge  across 
the  Yukima  River  was  raised  approximately 
2  feet.  This  was  also  accomplished  without 
any  traffic  interruption.  The  track  raising 
necessitated  the  placing  of  17,800  cubic  yards 
of  dumped  riprap  on  the  slope  of  the  railroad 
grade,  which  becomes  the  reservoir  bound- 
ary when  the  gates  are  closed  and  the  canal 
is  in  operation. 

At  the  east  end  of  the  dam  where  an  eddy 
current  causes  the  fish  to  congregate  on  their 
way  up  the  river,  a  stepped  pool  ladder  was 
constructed  for  the  use  of  the  commercially 
valuable  salmon.  Twenty-six  6-  by  8-foot  pools, 
5.5  feet  deep,  at  1-foot  intervals  of  elevation, 
were  built  from  the  inlet  through  the  east 
nonoverflow  section,  under  the  service  bridge 
on  piers  and  thence  benched  into  the  cliff  base 
fur  it  distance  of  110  feet  downstream  and 
thru  returned  to  the  base  of  the  dam.  There 
the  ladder  was  joined  with  a  gallery  extending 
through  the  dam  to  an  auxiliary  entrance  at 
the  west  pier. 

In  order  to  attract  the  fish,  the  main  pool 
channel  was  extended  downstream  through 
an  automatic  electrically  operated  fixed  wheel 
gate  which  maintains  an  initial  jump  at  a  con- 
stant height  above  the  tailwater. 

The  roller  gates  which  perform  the  chief 
function  of  the  dam  are  of  rather  rare  type 
mid  extremely  so  west  of  the  Mississippi  River 
(the  Roza  Dam  is  the  smallest  structure  to  be 
so  equipped).  There  are  two  of  these  gates, 
r.-irli  110  feet  long.  The  drums  are  14  feet  in 
diameter  and  have  13-foot  6-inch  curved  aprons 
attached  to  the  upstream  side  which  form  the 
lower  part  of  the  gates,  and  by  means  of 
wooden  scaling  strips  make  contact  with  the 
metal  sill  castings  set  in  the  concrete  weir 
fcrests.  The  drums  are  made  quite  rigid  by 
means  of  stiffening  rings  built  into  the  interior 
mid  iv-it  through  geared  rims  at  each  end  of 
the  rack  casting  set  in  recesses  in  the  pier 
sides.  The  recesses  also  provide  space  for  ac- 
cess ladders  to  the  interior  of  the  drums  and 
for  the  hoist  chains  attached  to  one  end  only 

H'h  gate. 

Each  gate  assembled  weighs  233  tons  and 
Is  raised  and  lowered  by  means  of  compound 
herringbone-geared  hoists  located  in  the  con- 
trol tower  on  the  center  pier.  The  hoists,  each 
powered  by  one  10  horsepower  electric  motor, 


Looking  north  over  dam  from  Northern  Pacific  Railway.     Left  to  right:  Auxiliary 
power  and  transformer  house,  fish  screens  and  bench  flume,  dam  and  control  house 

center,  fish  ladder  and  road 


may  be  controlled  either  manually  or  auto- 
matically by  the  float  mechanism  installed  in 
the  forepart  of  the  center  pier. 

In  the  normal  operation  of  maintaining 
a  constant  water  surface  in  the  forebay,  the 
control  Is  automatic.  The  excess  flow  of  the 
stream  passes  under  the  gates  which  will 


accommodate  50,000  cubic  feet  per  second. 
When  necessary,  the  gates  may  be  lowered 
to  permit  logs  or  other  floating  debris  to  flow 
over  them.  They  are  fitted  at  each  end  with 
a  large  shield  to  carry  the  end  seals  and  to 
protect  the  pier  recesses,  chains,  rims,  and 
racks. 


Roza  diversion  dam  from  service  road  on  east  side.     Left  to  right:  Pier  3,  service 
bridge  girders,  piers  2  and  1,  and  canal  headworks.     Bench  flume  in  background 
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Looking  northeast  from  west  side  of  dam.     Canal  gate  and  forebay  in  center 

foreground 


The  downstream  ends  of  the  piers  support 
the  two  126-foot  spans  of  the  deck-girder 
bridge  which  carries  the  service  road  across 
the  river.  This  road  provides  a  connection 
with  the  State  highway  that  passes  within 
three-quarters  of  a  mile  from  the  dam. 


At  the  west  side  of  the  dam  an  independent 
building  was  constructed  to  house  the  trans- 
formers and  an  auxiliary  gasoline-driven  gen- 
erator which  will  supply  sufficient  power  to 
operate  all  of  the  equipment  in  the  event  of 
line  failure. 


Completed  Roza  diversion  dam  and  headworks 


Salt  River  Project  Celebrates 

ON  September  19,  1940,  rains  visited  the  Salt 
River  project,  Arizona,  and  were  followed 
by  successive  heavy  rains  breaking  the 
drought  which  had  practically  emptied  the 
five  storage  reservoirs  covering  the  project 
area.  Today  the  reservoirs  are  storing  1,953,- 
793  acre-feet  and  water  is  flowing  over  all 
spillways.  This  marks  the  second  overflow- 
ing of  the  storages  in  the  past  21  years. 

The  filling  of  the  great  reservoir  system 
was  made  the  occasion  on  April  26  of  a 
mammoth  celebration  in  which  the  entire 
State  of  Arizona  participated,  and  an  esti- 
mated throng  of  50,000  persons  attended.  The 
Bureau  of  Reclamation  was  represented  at 
the  ceremonies  by  L.  E.  Poster,  construction 
engineer  of  the  All-American  Canal  project 
at  Yuma,  Ariz. 

The  central  point  of  the  day's  activities  was 
the  Arizona  State  Fairgrounds,  where  the 
scheduled  events  began  with  a  big  barbecue 
followed  by  a  program  in  front  of  the  grand- 
stand, which  combined  music,  pageantry,  and 
other  colorful  events  lasting  several  hours. 

Citizens  Joyful 

Right  in  the  heart  of  the  city  of  Phoenix, 
on  Central  Avenue,  tables  were  laid  on  bales 
of  hay  and  men  and  women  from  all  parts 
of  the  State  assembled,  first  for  a  typi- 
cally Western  chuck-wagon  luncheon,  and 
that  was  followed  by  speeches.  The  reaction 
of  the  people  was  spontaneous  and  joyful. 
Optimism  was  the  keynote  of  Governor 
Sidney  P.  Osborne's  address  on  this  occasion 
when  he  stated  "This  year  and  the  years  to 
come  the  safety  of  our  agriculture  and  com- 
merce is  assured." 

Commissioner  Page  sent  the  following  mes- 
sage to  the  city  of  Phoenix  and  the  9,000 
Salt  River  project  farmers: 

"This  is  the  biggest  news  of  the  winter. 
I  am  greatly  relieved  that  the  long  series 
of  unusually  dry  seasons  has  been  broken. 
When  last  autumn  arrived  and  there  were 
only  22,426  acre-feet  of  water  left  in  the  com- 
bined reservoirs  created  by  Roosevelt,  Horse 
Mesa,  Mormon  Flat,  Stewart  Mountain,  and 
Bartlett  Dams,  the  prospect  was  indeed  dark. 

"I  congratulate  the  people  of  Arizona  on 
the  return  of  abundant  rains.  Not  since  1920 
has  Roosevelt  Reservoir  spilled.  Never  be- 
fore have  all  these  reservoirs  spilled  at  once. 
A  good  year  is  assured  for  central  Arizona 
and  the  rains  will  have  beneficial  effects 
that  should  reach  the  entire  Gila  Valley." 

New  Literature 

THE  National  Park  Service  has  issued  a 
revised  edition  of  a  folder  on  the  Boulder 
Dam  National  Recreational  Area.  It  con- 
tains a  map  and  information  as  to  the  rec- 
reational centers  and  accommodations  estab- 
lished by  the  Bureau.  Copy  of  the  folder 
may  be  obtained  on  request  addressed  to  The 
Director,  National  Park  Service,  Department 
of  the  Interior,  Washington,  D.  C. 
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Montana  Plan  of  Crop  Standardization 


By  RALPH  D.  MERCER,  Extension  Agronomist 


WOULD  you  be  willing  and  anxious  to  buy 
the  best  seed  obtainable  at  only  a  small  pre- 
mium above  common  seed  cost,  If  it  were 
made  readily  available  to  you?  Your  answer 
would  probably  be  "yes,"  but  when  the  time 
came  for  the  actual  purchase  of  your  supply 
of  seed  for  the  year's  planting,  you  would 
probably  change  your  mind  as  so  many  pro- 
ducers actually  do. 

It  may  seem  strange,  but  two  factors 
seem  to  influence  human  reactions  far  greater 
than  a  desire  to  plant  the  best ;  first,  more 
seed  Is  sold  on  price  each  year  than  on 
quality ;  second,  producers  are  continually 
looking  for  a  miracle  crop  and  the  attendant 
glowing  report  on  its  performance  command- 
Ing  their  particular  attention  rather  than 
cold  facts  based  on  tests  on  classes  and 
varieties  of  crops  adapted  to  their  own  area. 

The  successful  operation  of  a  crop  stand- 
ardization plan  in  any  State  depends  upon 
two  elements;  first,  the  plan  must  be  com- 
plete and  practical  and,  second,  it  must  have 
enough  appeal  to  the  producer  to  create  a 
desire  on  his  part  to  become  a  working 
unit  In  the  plan.  If  the  plan  is  complete 
there  will  be  a  stage  or  step  in  its  develop- 
ment where  every  producer  In  the  State  may 
fit  in. 

On  this  basis  it  Is  not  necessary  to  re- 
model a  producer  before  he  can  participate. 
By  having  a  place  where  he  will  be  able  to 
contribute  to  his  well-being  "as  is",  a  pro- 
ducer may  remodel  his  thinking  and  actions 
through  participation  and  become  an  excel- 
lent seed  grower.  The  appeal  which  a  pro- 
ducer has  for  this  type  of  production  de- 
pends greatly  on  education  based  on  facts 
and  figures  gathered  through  tests  and  dem- 
onstrations and  presented  in  terms  of  income 
received. 

The  Montana  plan  of  crop  standardization 
operates  in  the  following  manner:  Developed 
and  organized  in  1921  by  the  late  A.  J. 
<  i-.-i.-ml.  then  extension  agronomist  with  the 
Montana  Extension  Service,  this  system  has 
continued  to  operate  through  the  years  with 
only  minor  changes.  The  plan  has  three  dls- 
linr-i  |ili.-i<.  ~.  il)  obtaining  the  facts  on  the 
relative  merits  of  new  varieties  and  placing 
i  !»•  proper  interpretation  on  their  value,  (2) 
demonstrating  the  value  of  standard  varieties 
in  the  field,  and  (3)  development  of  the 
plan  in  the  State  ;ind  county. 

The  success  of  such  a  plan  depends  upon 
MI.-  cooperation  of  individuals,  organizations, 
and  departments.  No  single  unit  can  or 
should  take  all  the  responsibility  for  its 
operation.  However,  definite  leadership  is  re- 
quired iiml  in  Montana  the  extension  service 
that  leadership.  Responsibility 


for  various  phases  in  its  operation  is  placed 
with  the  agency  best  equipped  to  handle 
each. 

Certifying  Agency 

The  certification  work  in  Montana  is  car- 
ried on  by  the  Montana  Seed  Growers  Asso- 
ciation, a  semiofficial  organization  with  a 
membership  consisting  of  actual  seed  pro- 
ducers. The  business  of  the  organization  is 
handled  by  a  board  of  directors,  elected  by  the 
members,  with  each  of  the  four  districts  in 
the  State  being  represented  on  the  board. 
The  extension  agronomist  serves  as  secretary 
of  the  board  and  the  records  of  the  associa- 
tion are  in  the  extension  agronomy  office. 
The  association  is  financed  by  fees  and  dues 
collected  from  the  growers.  All  inspections, 
grading,  sealing,  and  tagging  of  lots  of  small 
grains  and  small  seeds  are  handled  by  rep- 
resentatives of  the  association. 

The  Montana  Experiment  Station  has  the 
responsibility  of  gathering  the  facts. 


Through  breeding  work,  and  the  testing  of 
varieties  for  the  many  factors  that  must  be 
considered,  including  baking  and  milling 
qualities,  the  experiment  station  keeps  the 
records  on  such  performance  up  to  date  at 
all  times.  From  results  obtained  by  the 
Montana  Kxperiment  Station  and  experiment 
stations  of  adjacent  States,  the  agronomy  de- 
partment interprets  these  results  and  makes 
recommendations  to  the  Montana  Seed 
Growers  Association  for  varieties  to  be  in- 
cluded in  the  list  of  standard  types. 

Demonstrations  of  Varieties 

The  performance  of  varieties  in  the  field  is 
essential  for  their  general  adoption.  It  Is 
also  desirable  that  the  results  obtained  on  the 
Montana  Experiment  Station  be  supplemented 
by  performance  in  the  field.  To  obtain  both, 
the  extension  service,  in  cooperation  with  the 
agronomy  department  of  Montana  State 
College,  carries  on  small  grain  nurseries  and 


Foundation  seed  being  produced  on  the  north  Montana  branch  station  near  Havre. 
John  J.  Sturm  is  examining  plantings  of  prolific  spring  rye.     On  his  right  is  Marquis 

spring  wheat 
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variety  tests  in  many  counties  in  the  State 
each  year.  These  tests  have  done  much  to 
hold  to  a  minimum  the  number  of  small 
grain  varieties  on  the  standard  recommended 
list. 

By  such  a  method  the  agronomy  department, 
both  college  and  extension,  cooperates  very 
closely  with  the  Montana  Experiment  Station 
in  supplementing  the  data  which  apply  to  a 
limited  portion  of  the  State.  This  limitation 
results  from  the  location  of  the  home  station 
as  well  as  branch  stations.  In  like  manner 
the  agronomy  department  is  cooperating  with 
the  county  extension  agents  in  establishing 
a  basis  for  accurate  recommendations  for  the 
counties.  With  all  the  information  at  hand 
assembled  and  analyzed  through  such  a  series 
of  tests  the  Montana  plan  is  ready  to  go  into 
operation  in  the  field. 

Development  of  the  Plan 

Foundation  stocks. — The  agronomy  depart- 
ment is  responsible  for  the  production  of  all 
foundation  seed  of  small  grains.  This  applies 
to  those  already  on  the  standard  list  as  well 
as  to  new  varieties.  When  supporting  evi- 
dence indicates  that  a  new  variety  may  have 
a  place  on  the  standard  list,  the  agronomy 
department  starts  making  head  selections  in 
the  production  of  foundation  seed.  By  the 
time  the  variety  is  recommended  to  the 
Montana  Seed  Growers  Association  for  certifi- 
cation, there  is  a  small  supply  of  foundation 
seed  ready  for  distribution.  All  foundation 


stock  is  released  to  the  Montana  Seed  Growers 
Association  for  increase  in  the  field. 

Elite  growers. — As  it  is  imperative  that 
precautions  be  taken  to  prevent  the  loss  of 
foundation  seed,  and  to  obtain  the  best  methods 
possible  in  production,  all  foundation  seed  is 
placed  with  elite  growers.  There  are  only  two 
such  growers  in  the  State  at  present  and, 
strangely  enough,  these  two  producers  have 
been  seed  growers  since  the  beginning  of  cer- 
tification work  in  Montana.  Their  contribu- 
tion to  the  production  of  quality  production 
over  a  span  of  20  years  has  far  outweighed 
the  remuneration  they  have  received.  For 
that  reason  it  would  be  well  to  record  their 
names  for  they  have  done  a  big  piece  of  work. 
One  is  Hans  B.  Erickson,  a  director  of  the 
Montana  Seed  Growers  Association,  who  farms 
near  Conrad,  Pondera  County,  in  the  western 
part  of  the  State,  and  the  other  is  Karl 
Reddig  of  Frazer,  Valley  County,  in  the  north 
central  part.  From  the  production  of  first 
generation  seed  produced  by  these  men  from 
the  foundation  stocks  received  from  the  agron- 
omy department  many  producers  of  registered 
seed  obtain  their  seed. 

Registered  grmcers. — Both  elite  and  reg- 
istered seed  is  inspected,  graded,  and  tagged 
by  the  Montana  Seed  Growers  Association. 
The  responsibility  for  the  marketing  of  a 
quality  of  seed  equal  to  or  better  than  the 
grade  established  from  the  representative 
sample  has  always  rested  with  the  producer. 
The  original  plantings  of  registered  seed  are 
always  obtained  from  the  foundation  and 


The  inspector  of  the  Montana  Seed  Growers  Association  and  Karl  Reddig,  elite  seed 
grower,  inspecting  a  field  of  first  generation  Victory  oats 


elite  seed  stocks.  However,  registered  seed 
may  be  produced  from  other  registered  seed 
supplies.  Producers  are  encouraged  to  go 
back  to  elite  seed  stocks  after  four  genera- 
tions of  production.  Up  to  this  point  in  the 
plan  more  attention  is  paid  to  quality  than 
quantity  production.  It  is  realized,  however, 
that  volume  production  must  be  incorporated 
if  the  plan  is  to  be  practical. 

Approved  Seed 

To  attain  volume  as  well  as  quality  pro- 
duction, the  Montana  plan  provides  for  an 
approved  seed  class.  This  class  of  seed  is 
produced  by  the  grower  under  the  supervision 
of  the  county  extension  agent.  This  acreage 
in  a  county  will  run  in  a  ratio  of  10  or  15 
to  1  with  registered  acreage.  To  be  eligible 
for  approval  the  acreage  must  be  planted 
with  registered  seed. 

While  the  regulations  for  the  production 
of  approved  seed  are  more  lenient  than  those 
of  registered  production,  all  the  extension 
agents  in  Montana  hold  their  growers  to  the 
same  rigid  requirements.  The  extension 
agent  and  the  grower  make  the  inspection 
together,  and  together  they  decide  whether 
a  field  is  worthy  of  approval.  It  so  happens 
that  most  registered  growers  are  carrying 
some  fields  for  approval  so  they  understand 
very  well  the  requirements  and  produce  excel- 
lent grades. 

In  reality  the  only  difference  between  reg- 
istered and  approved  seed  is  the  supervision 
and  absence  of  fees.  In  many  cases  the  larger 
producers  carry  a  field  of  grain  for  registra- 
tion for  their  own  seed  the  following  year. 
The  acreage  planted  with  approved  seed  goes 
to  market. 


Does  It  Work? 

The  test  of  such  a  plan  is  whether  it 
produces  results  when  put  into  operation. 
The  fact  that  this  system  has  been  in  opera- 
tion for  the  past  20  years  with  the  occur- 
rence of  very  few  changes  should  be  suffi- 
cient recommendation. 

Although  there  is  not  100  percent  partici- 
pation in  this  plan  by  the  producers  of 
market  grain,  the  results  are  in  no  way  dis- 
couraging. Educational  work  on  such  a  proj- 
ect is  continuous.  A  few  sidelights  will  prob- 
ably help  to  make  its  value  more  convincing. 

1.  The   agronomy   department   of   Montana 
State  College  adheres  to  the  policy  of  recom- 
mending varieties  to  be  included  in  the  stand- 
ard list  only  after  very  thorough  testing  both 
in  the  field  and  in  the  laboratory.     By  doing 
this  the  list  is  held  down  to  a  small  number 
of  varieties.     At  present,  for  instance,  there 
are  only  six  varieties  of  spring  wheat  recom- 
mended for  the  entire  State. 

2.  Thirty-three  counties  of  the  State  carry 
a  self-sufficient  crops  program  whereby  enough 
registered   and   approved   acreage   is  planted 
to  take  care  of  their  own  needs.    Five  other 

(Continued  on  page  143) 
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Processing  Concrete  Aggregates  in 

Conchas  Canal 

Tucumcari  Project,  New  Mexico 

By  M.  W.  ARCHIBALD,  Assistant  Engineer 


Till)  securing  of  an  adequate  supply  of  con- 
crete aggregates  for  use  along  the  Conchas 
Canal  required  the  location  of  deposits  that 
under  reasonable  and  economic  processing 
would  result  in  satisfactory  aggregate  and  the 
selection  of  a  deposit  or  deposits  that  would 
yield  sufficient  aggregate  and  be  so  located 
that  the  costs  of  delivery  to  the  various  struc- 
tures along  the  canal  would  not  be  prohibi- 
tive. Two  areas  were  selected  along  the 
Canadian  River,  the  first  located  approxi- 
mately 3  miles  from  the  inlet  of  the  canal  and 
the  second  approximately  2  miles  from  canal 
station  1420+75.  Materials  from  the  first 
area  were  used  in  construction  of  the  first  20 
miles,  and  those  from  the  second  will  be 
used  from  the  20-  to  the  38-mile  point.  Ag- 
gregate for  construction  beyond  the  38-mile 
point  will  be  obtained  from  additional  de- 
posits located  farther  down  the  river,  or  from 
commercial  plants. 

The  only  suitable  aggregate  deposits 
throughout  this  area  are  scattered  along  the 
terraces  of  the  Canadian  River.  These  de- 
posits are  generally  shallow,  varying  in  depth 
from  6  to  15  feet,  and  covered  with  a  clayey 
overburden  varying  in  depth  from  1  to  10 
feet.  All  deposits  have  characteristics  sim- 
ilar to  a  varying  degree,  flat  and  elongated 
particles  in  the  gravels,  excessive  quantities 
of  materials  in  the  sand  passing  a  No.  28- 
mesh  and  retained  on  a  48-mesh  screen,  clay 
halls,  high  silt  content,  and  occasional 
chunks  of  soft  coal  scattered  throughout. 

The  No.  1  aggregate  deposit  located  near 
i lie  inlet  of  the  canal  comprised  the  remains 
of  the  gravel  deposit  used  by  the  Army  en- 
gineers for  construction  of  the  Conchas  Dam. 
overburden  on  this  area  varied  from  2  to  8 
feet  in  depth  and  amounted  in  quantity  to 
approximately  68  percent  of  the  gravel  quan- 
tity excavated.  Materials  from  this  area 
were  relatively  free  of  silt  and  clay  balls 
and  were  composed  primarily  of  sandstone 
and  quartzite  with  subordinate  limestone 
and  a  trace  of  Igneous  rock.  The  sands  were 
essentially  quartz.  The  deposit  was  strati- 
tied  anil  spotty,  having  extreme  variations 
in  the  sand  grading  in  short  distances.  In 
general,  the  materials  were  well  rounded,  but 
tin-  gravels  contained  many  flat  particles. 
The  No.  2  area  located  adjacent  to  the  27- 
mile  point  of  the  canal  was  cnvered  with  a 


clayey  overburden  varying  in  depth  from  2 
to  6  feet.  It  is  anticipated  that  the  total 
volume  of  stripping  in  relation  to  the  volume 
of  gravel  will  be  less  than  that  encountered 
in  the  No.  1  area.  The  types  of  materials  are 
similar  to  those  in  the  first  area,  but  the 
sandstones  are  present  in  a  larger  percentage 
in  this  area. 

Overburden  from  the  gravel  areas  was 
stripped  with  an  RD6  tractor  equipped  with 
scraper  and  bulldozer  attachments,  a  %-yard 
gasoline  shovel,  and  three  dump  trucks.  In 
general,  overburden  materials  were  pushed 
over  the  face  of  the  open  cut  and  then  cast 
or  loaded  and  hauled  clear  of  the  general 
excavation.  The  %-yard  shovel  was  then 
used  to  excavate  and  load  the  raw  materials 
into  dump  trucks  which  transported  the  ma- 
terials to  the  raw  storage  bin. 

Crushing  and  screening. — Before  reaching 
raw  storage,  the  material  passes  over  an 
8-  by  12-foot  grizzly  having  6-inch  free  open- 
ings where  the  material  larger  than  6  inches 
is  taken  out  and  sent  to  a  waste  pile.  Ma- 
terials smaller  than  0  inches  are  retained  in 


a  storage  bin  of  approximately  20  yards  ca- 
pacity, which  is  large  enough  to  supply  a 
constant  feed.  Materials  drain  from  tin- 
storage  bin  through  a  mechanical  feeder  onto 
a  24-inch  conveyor  belt  which  lifts  the  ma- 
terials to  the  top  of  the  screening  plant. 
The  raw  aggregate  drops  from  the  conveyor 
onto  a  two-deck  vibrating  screen.  The  upiier 
deck  has  2%-lnch  free  openings  and  the 
lower,  1%-inch  free  openings.  Materials 
larger  than  2Vi  inches  are  scalped  out  and 
trucked  to  the  waste  pile,  and  those  passing 
the  2%-inch  and  retained  on  the  1%-lnch 
screen  are  returned  to  a  jaw  crusher  and 
reduced  to  minus  1  Ms-inch.  Crusher  returns 
are  then  combined  with  the  raw  feed  and 
returned  to  the  scalping  screen. 

Aggregate  processing. — Minus  1  Mi-inch  ma- 
terial drops  from  the  scalping  screen  onto  a 
washing  chute  equipped  with  a  series  of 
baffles  and  drops  which  starts  crushing  the 
clay  balls  and  breaks  up  some  of  the  weak 
fragments.  The  material  then  drops  Into  a 
5-  by  4-foot  scrubber,  which  is  a  horizontal 
rotating  cylinder  equipped  with  lugs  on  the 


Aggregate  washing  and  screening  plant 
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inside  surface  and  pressure  sprays.  Aggre- 
gate fed  to  the  high  end  of  the  scrubber  is 
picked  up  by  the  lugs  and  dropped  through 
the  sprays  successively  as  it  progresses  to 
the  outlet  at  the  lower  end.  Repeated  drop- 
ping of  the  material  through  water  sprays 
carries  out  the  crushing  and  breaking  action 
of  the  clay  balls  and  soft  fragments  started 
in  the  scalping  screen  and  washing  chute. 
From  the  scrubber,  the  material  passes  into 
a  7-  by  12-foot  revolving  screen.  This  screen 
is  composed  of  two  decks,  the  inner  deck  is 
made  up  of  a  section  of  %-inch  round  and 
one  of  1%-inch  round.  The  outer  deck  is 
made  up  of  three  sections,  one  No.  4  mesh, 
one  %-inch  square,  and  one  %-inch  square. 
As  the  materials  enter  at  the  upper  end  of 
the  revolving  screen  all  minus  %-inch  mate- 
rials drop  through  to  the  outer  deck.  Ma- 
terials retained  pass  onto  the  1%-inch  round 
section.  Minus  l^-inch  materials  drop 
through  to  the  outer  deck  and  materials  re- 
tained pass  through  and  can  be  returned 
either  to  the  intermediate  gravel  bin,  1%-  to 
%-inch,  or  trucked  to  the  raw  feed.  The 
sizes  of  both  the  scalping  and  revolving 
screens  have  been  adjusted  to  fit  the  effi- 
ciency of  the  type  being  used.  Thus  the  1%- 
inch  square  used  on  the  scalping  vibrator 
screen  and  1%-iuch  round  used  on  the  re- 
volving screen  have  been  found  to  pass  mi- 
nus 1%-inch  material  with  only  a  very  small 
percentage  of  oversize  included. 

Fine  gravel. — As  the  minus  %-inch  materi- 
als fall  onto  the  No.  4  section  of  the  outer 
deck,  a  rough  separation  of  the  sand  occurs. 
The  major  part  of  the  fines  and  up  to  and 
including  approximately  50  percent  of  the 
material  retained  on  the  28-mesh  passes 
through  this  section  into  a  chute  leading 


Aggregate  stock  piles 


to  the  sand  dehydrator.  Materials  retained 
pass  onto  the  V»-inch  screen  section.  Here 
the  remaining  fines,  28-mesh  material,  and 
the  major  part  of  the  14-  and  8-mesh  ma- 
terial pass  through  into  a  second  chute  lead- 
ing to  the  sand  dehydrator.  Materials  re- 
tained are  removed  and  sent  to  a  horizontal 
gradation  screen  for  final  rinsing  and  classifi- 
cation. This  final  classification  screen  con- 
sists of  a  two-deck  arrangement.  Plus 
%-inch  material  retained  on  the  upper  deck 
is  removed  and  sent  to  the  intermediate 
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gravel  bin  and  minus  No.  4  material  passing 
through  the  lower  deck  drops  into  a  third 
chute  leading  to  the  sand  dehydrator.  Mate- 
rials retained  on  the  lower  deck,  %-inch  to 
No.  4,  fall  directly  into  the  fine  gravel  storage 
bin. 

Intermediate  gravel.- — The  materials  drop- 
ping through  the  1%-inch  round  inner  deck 
onto  the  %-inch  square  outer  deck  receive 
final  classification  at  this  point.  Materials 
passing  minus  %-inch  are  sent  to  the  horizontal 
gradation  screen.  Materials  retained  fall  into 
a  final  rinsing  and  dewatering  chute  leading 
directly  to  the  intermediate  gravel  bin  (I1/-;-  to 
%-inch). 

Numerous  sprays  operate  on  all  materials  as 
they  progress  through  the  revolving  screens  re- 
moving all  fines,  organic  material,  clay  balls, 
and  a  portion  of  the  soft  fragments  from  the 
gravels  before  final  classification. 

Sand. — The  three  chutes  mentioned  above 
converge  into  a  paddle  type  sand  dehydrator. 
Materials  from  each  are  combined,  rinsed  free 
from  clay,  silt,  and  organic  material,  and  de- 
watered  as  they  are  dragged  up  the  incline  to 
the  sand  storage  bin.  In  general  the  sand  is 
fine  and  contains  an  excessive  quantity  of  ma- 
terial passing  the  No.  28  mesh  and  retained  on 
the  No.  48  mesh  screens.  An  effort  to  correct 
this  condition  has  been  made  by  wasting  por- 
tions of  the  materials  in  the  various  chutes 
in  connection  with  a  control  of  the  weir  depth 
and  quantity  of  rinse  water  applied  on  the 
paddles.  The  effectiveness  of  this  method  of 
classification  is  very  limited  and  it  has  been 
found  necessary  to  avoid  certain  areas  in  the 
deposits  where  the  quantity  of  48-mesh  mate- 
rial is  extreme. 

Materials  from  the  various  storage  bins 
(oversize,  intermediate  gravel,  fine  gravel,  and 
sand)  are  loaded  into  trucks  through  sliding 
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gates  located  in  the  bottom  of  the  bins.  These 
materiiils  are  then  trucked  to  the  various  stock 
piles.  The  above  plant  set-up  tins  produced, 
on  the  average,  approximately  70  tons  of  ag- 
gregate per  hour  during  the  past  8  months  of 
operation. 

The  accompanying  table  shows  an  average 
gradation  of  the  materials  produced. 

Sand 

Cumulative  Each  »i:e 

Retained  on  sieve:  Percent    Percent 

No.  4...  1.6  1.6 

No.8 13.4  11.8 

No.  14 27.0          13.6 

No.  28 52.3  25.3 

No.  48 84.2  31.9 

No.  100 96.9          12.7 

Pan 100.0  3.1 

Fineness  modulus,  2.74. 

Fine  Gravel 

Cumulative  Each  »ze 
Retained  on  sieve:  Percent     Percent 

*-inch 3.6  3.6 

H-inch 63.9          60.3 

No.  4 96.7  32.8 

Pan _• 100.0  3.3 

Intermediate  Gravel 

Cumulative  Each  gize 
Retained  on  sieve:  percent,     percent 

IH-incb ....       1.7  1.7 

?Hnch.- 94.0          92.3 

Pan 100.0  6.0 

Power  and  water. — Power  for  the  plant  is 
supplied  by  gasoline  motors.  One  65-horse- 
power  motor  supplies  power  for  the  raw 
feed  conveyor  belt,  screens  and  scrubber 
through  a  series  of  speed  reducing  gears, 
belts,  and  chain  drives.  Another  motor  sup- 
plies power  for  the  crusher  and  return  belt. 
The  plant  is  equipped  with  a  portable  light- 
ing unit  in  order  that  the  plant  may  be 
operated  on  a  two-shift  basis. 

Water  requirements  of  the  plant  are  sup- 
lilird  by  a  6-inch  centrifugal  pump,  powered 
by  a  gasoline  motor.  The  intake  is  located 
in  the  Canadian  River  channel  approximately 
400  feet  from  the  plant.  Water  is  carried 
from  the  pump  to  the  plant  in  a  4-inch  steel 
pipe  with  screwed  connections. 

Waste  water  at  the  No.  1  area  was  not 
recovered  because  of  the  constantly  available 
supply  in  the  river  at  that  point.  At  area 
No.  2  the  water  supply  is  dependent  on  flash 
river  flow  and  underground  seepage.  Two 
small  dikes  were  erected,  one  across  the  river 
channel,  and  the  other  across  an  arroyo  cut- 
liiii;  through  the  gravel  deposit.  In  addi- 
tion to  the  dike  across  the  river  channel,  a 
dlk-h  was  excavated  upstream  and  parallel- 
ing the  dike  cutting  into  the  underground 
seepage  and  leading  to  the  pump  sump,  thus 
providing  a  means  of  utilizing  any  small 
surface  flows  as  well  as  the  underground 
seepage.  Waste  water  during  dry  periods  is 
stored  in  a  reservoir  formed  by  the  dike 
erected  across  the  arroyo.  Water  from  this 
reservoir  is  allowed  to  drain  out  over  the 
river  sand  beds  and  filter  back  to  the  pump 
channel  during  these  periods.  During  peri- 
ods when  surface  water  is  available  the  waste 
water  Is  released  into  the  river  channel  due 
to  the  fast  rate  that  the  sediment  fills  in 
the  reservoir  basin. 


Crop  Standardization 

(Continued  fom  page  140) 

counties  produce  a  surplus  to  supply  counties 
where  production  of  this  quality  wheat  is 
difficult. 

3.  There  are  10  counties  in  which  over  90 
percent  of  the  grain  marketed  has  been  pro- 
duced  from    registered    and   approved   seed. 
In  the  remaining  counties  the  percentage  Is 
high. 

4.  By  the  Montana  plan  it  is  possible  to 
change  the  entire  acreage  from  one  variety 
to  another   In   the  course  of  3  years.    For 
this  reason  the  release  of  new  varieties  does 
not  present  a  difficult  problem  in   Montana. 

With  such  a  plan  operating  in  the  State 
through  the  past  20  years  it  has  been  pos- 
sible for  Montana  to  maintain  at  a  high  level 
the  production  of  quality  grain.  Through 
all  these  years  the  slogan  of  the  "Montana 
plan"  of  crop  standardization  has  been  and 
still  is  "Know  what  you  sow." 

Boise  Land  Opening 

AN  opportunity  will  be  offered  to  original 
homesteaders  to  file  for  2,755  acres  of  public 
land  on  the  Payette  division  of  the  Boise 
project  in  Idaho,  before  the  land  is  thrown 
open  for  public  entry. 

Thirty  years  ago  original  homesteaders  in 
the  Payette  division  who  had  filed  desert- 
land  claims  under  the  Homestead  Act  of 
1862  relinquished  their  claims  in  order  to 
obtain  State  patents  to  the  land,  which  was 
planned  to  be  irrigated  under  the  Carey  Act 
of  1892. 

The  Carey  Act  was  an  attempt  on  the  part 
of  the  Government  to  aid  the  settlement  of 
arid  laud  in  the  West.  It  donated  millions 
of  acres  of  public  domain  to  the  Western 
States  to  be  parceled  out  by  them  to  poten- 
tial irrigation  farmers.  After  10  years  of 
operation,  only  a  little  more  than  10,000  acres 
had  been  filed  upon.  As  a  result,  Congress 
passed  the  Reclamation  Act  of  1902  which 
has  successfully  settled  nearly  3,000,000  acres 
in  the  West. 

It  is  believed  that  several  of  the  original 
homesteaders  who  relinquished  the  land  to  the 
State  are  still  alive  and  in  a  position  to 
file  for  entry  on  the  land.  Few  of  the  re- 
linqulshers  are  expected  to  qualify  for  home- 
stead entry  under  this  preference  notice, 
however,  as  the  reclamation  law  requires  that 
homesteaders  be  possessed  of  sturdy  health 
and  sufficient  farming  experience  to  operate 
an  irrigation  farm  with  success.  The  original 
relinqulshers  must  meet  these  qualifications, 
and  others,  in  order  to  have  their  applications 
accepted.  Their  heirs  and  assignees  are  not 
entitled  to  this  preference,  It  is  emphasized. 
An  original  desert-laud  homesteader  who  as- 
signed his  right  to  someone  else  also  receives 
no  preference  of  enf r>,  under  this  notice. 

The  General  I.aml  Office  will  notify  all  valid 
relinquishers  of  reeord  of  their  rights.  After 


determination  of  their  qualifications,  and  ac- 
ceptance or  rejection  by  the  Bureau  of  Rec- 
lamation's Board  of  Examiners  of  their  appli- 
cations, the  public  land  -till  unaxKigncd  will 
be  opened  to  public  entry  under  the  Iteclama- 
tion  Law. 

The  determination  of  relinqulshers  and 
their  ability  to  meet  requirements  for  entry  is 
expected  to  take  60  to  90  days.  This  is 
the  first  parcel  of  land  to  be  opened  for  public 
entry  on  this  division. 

Construction  Starts  on  Gila 
Distribution  System 

CONTRACT  was  awarded  on  March  27,  1941, 
for  the  construction  of  the  A  and  B  canals 
and  laterals  for  the  first  unit  In  the  distribu- 
tion system  for  the  irrigation  of  about  33,000 
acres  of  rich  desert  land  in  southwestern  Ari- 
zona, Included  In  the  Yunm-Mesa  division 
of  the  Gila  project.  The  Mittry  Brothers 
Construction  Co.  of  Los  Angeles,  Calif.,  sub- 
mitted the  successful  bid  of  $580,366.40,  which 
was  the  lowest  of  eight  proposals  opened  by 
the  Bureau  of  Reclamation  at  its  Yiiina, 
Arizona,  office. 

Work  Included  in  Contract 

The  contract  covers  earthwork,  structures, 
and  concrete  lining  of  more  than  24  miles 
of  canals  and  laterals  Involving  the  excava- 
tion of  approximately  800,000  cubic  yards  of 
material  and  the  use  of  more  than  40,000 
cubic  yards  of  concrete. 

The  A  canal  will  begin  at  pumping  plant 
No.  1  on  the  gravity  main  canal  and  extend 
southwest  approximately  11  miles,  forking 
in  three  laterals  which  will  have  a  combined 
length  of  more  than  3*4  miles.  The  B  canal 
will  branch  from  the  A  canal  about  2  miles 
from  the  pumping  plant  and  extend  west  and 
south  a  distance  of  7  miles,  forking  In  two 
laterals  covering  a  little  more  than  3  addi- 
tional miles.  Structures  along  the  canals 
and  laterals  will  Include  culverts,  bridges, 
checks,  siphons,  flumes,  turnouts,  and  gates. 
The  contractor  must  complete  all  the  work 
under  the  contract  within  500  days. 

Water  will  be  diverted  for  the  project  at 
Imperial  Dam,  about  300  miles  downstream 
from  Boulder  and  150  miles  downstream  from 
Parker.  The  gravity  main  canal,  heading  at 
the  Arizona  end  of  the  dam,  has  been  com- 
pleted to  pumping  plant  No.  1,  a  distance 
of  21  miles.  Water  will  be  lifted  approx- 
imately 50  feet  through  pumping  plant  No.  1, 
which  is  now  under  construction,  to  the  dis- 
tribution system  of  the  Yuma-Mcsa  area. 
Power  for  pumping  will  be  obtained  from 
the  power  plant  at  Parker  Dam. 

Almost  half  of  the  33,000  acn-a  included 
In  this  first  section  of  the  Yuma-Mesa  divi- 
sion is  public  land  and  will  be  opened  for 
settlement  when  the  distribution  system  is 
completed,  probably  within  2  or  3  years. 
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CCC  Clearing  Operations  in  Shasta  Reservoir 


By  MELVIN  R.  MARTIN,  Junior  Engineer 


CLEARING  operations  in  the  reservoir  area 
of  Shasta  Dam  of  the  Central  Valley  project 
have  been  in  progress  since  November  1938  by 


crews  of  CCC  camps  BR-S4  and  85,  located  at 
Baird  on  the  McCloucl  River  north  of  Redding, 
Calif.  Other  clearing  operations  are  contem- 


Clearing  reservoir  by  CCC  on  Squaw  Creek  slopes.     Tractor  is  used  to  remove 

and  pile  brush  for  burning 

Enrollees  repiling  partially  burned  logs  for  a  final  burning 


plated  by  WPA  forces  and  by  contract.  One 
contract  for  clearing  more  than  1,000  acres 
already  has  been  awarded.  Twenty-four  thou- 
sand acres  of  land  are  to  be  cleared,  and  of  this 
area,  8,COO  acres  have  been  allotted  to  the  twin 
CCC  camps. 

The  covering  to  be  cleared  by  CCC  crews  con- 
sists of  a  variety  of  trees  and  brush,  namely, 
black  oak,  white  oak,  Douglas  fir,  ponderosa 
pine,  various  scrub  pines,  manzanita,  and  cean- 
othus  brush.  The  thickness  and  type  of  cov- 
ering varies  considerably  in  the  different 
portions  of  the  reservoir.  Many  of  the  pon- 
derosa pine  and  Douglas  fir  are  from  4  to  5 
feet  in  diameter.  Several  oaks  6  feet  in  diam- 
eter have  been  felled  on  the  project. 

Ten  enrollee  crews  ranging  from  20  to  25 
men,  each  under  the  supervision  of  a  foreman, 
are  normally  engaged  in  the  clearing  opera- 
tions. At  the  present  time  there  are  seven 
tractors  working  with  these  crews,  four  D-7s, 
one  R-5,  and  two  type  22  tractors.  The  D-7s 
are  equipped  with  straight  dozer  blades  and 
either  towing  winches  or  double  drum  winches, 
the  R-5  has  a  straight  dozer,  and  the  type  22 
tractors  are  equipped  with  towing  winches. 
These  tractors  pile  most  of  the  felled  timber 
and  brush  and  assist  greatly  in  the  burning 
of  the  piled  material. 

The  terrain  in  most  of  the  reservoir  area  is 
very  rugged,  hence  few  roads  are  available 
over  which  to  transport  the  clearing  crews. 
Because  of  this,  about  50  miles  of  truck  trails 
must  be  constructed  to  gain  access  to  remote 
portions  of  the  allotted  area.  Twenty-five 
miles  have  been  constructed  to  date,  using  a 
D-7  tractor  equipped  with  an  angle  dozer. 
Over  these  truck  trails  and  other  roads,  trucks 
of  the  two  camps  have  been  driven  more  than 
350,000  miles  without  a  serious  accident. 

Until  June  1939,  the  clearing  work  was  per- 
formed entirely  by  hand  labor.  This  work  con- 
sisted of  felling  timber  and  brush,  trimming 
the  timber  of  its  limbs,  and  cutting  the  timber 
into  lengths  short  and  light  enough  to  be  car- 
ried by  a  crew  of  four  to  six  men.  The  logs 
were  placed  in  piles,  preparatory  to  burning. 
Piles  made  by  hand  labor  contain  15  to  20  logs, 
ricked  together  in  wedge  form. 

In  June  1939,  an  RD-8  tractor  equipped  with 
dozer  blade  was  rented  and  started  to  work  on 
the  project.  About  the  same  time,  the  R-5 
tractor  and  the  two  type  22  tractors  were  also 
started  to  work.  Because  of  the  progress 
shown  by  the  RD-8  in  piling  the  felled  mate- 
rial, the  four  D-7s  were  later  put  on  the  proj- 
ect, two  in  January  1940,  and  two  in  October 
of  the  same  year,  and  the  RD-8  was  returned 
to  the  agency  from  which  it  was  rented. 

Crews,  where  tractors  with  dozer  blades 
are  used,  fell  all  trees  ahead  of  the  tractor 
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Mini  iln-  timber  is  bucked  Into  lengths  easily 
handled  by  the  tractors.  Lengths  necessarily 
vary  with  the  diameter  of  the  tree  and  the 
size  of  the  tractor  used  for  piling.  With  the 
larger  D-7  tractors,  most  of  the  timber  can 
be  dozed  in  its  entire  length.  Only  the  larger 
limbs,  capable  of  supporting  the  weight  of 
the  tree,  are  cut  off.  At  the  same  time 
thr-e  piles  are  made,  the  brush  is  stripped 
off  with  the  dozer  and  piled.  Plies  contain- 
ing approximately  100  to  150  trees  have  been 
made  with  the  D-7  tractors.  In  making  the 
pile,  the  more  closely  the  logs  are  pushed  to- 
gether, the  better  will  be  the  burning. 

In  piling  with  the  type  22  tractors,  the 
felled  trees  are  limbed  and  bucked  into 
lengths  varying  from  8  to  30  feet.  The  limb- 
ing is  necessary  since  the  logs  are  placed 
by  cable  on  the  pile  and  a  tighter  pile  results. 
These  piles  are  made  in  the  form  of  a  wedge 
and  contain  as  many  as  50  logs  per  pile. 

The  location  of  the  pile  is  important.  If 
the  pile  can  be  made  at  a  location  where 
it  will  be  accessible  from  all  sides  by  the 
tr.-H'tiir  with  the  dozer  blade,  much  time  can 
be  saved  in  the  burning  operations.  With 
this  purpose  in  view,  the  D-7s  have  operated 
on  slopes  up  to  60  percent,  winching  timber 
out  of  steep  draws  so  that  it  can  be  dozed 
into  piles  on  flatter  slopes.  Using  the  trac- 
tors for  piling  resulted  in  a  decrease  of  50 
percent  of  the  enrollee  man-days  per  acre 
over  felling  and  piling  by  hand  labor. 

Because  of  the  very  dry  summers  with 
ever  present  fire  hazards,  the  burning  of  tho 
piled  timber  and  brush  must  be  limited  to 
the  full  and  spring  of  the  year.  After  allow- 
ing a  drying  period  of  about  1  year  burning 
operations  were  started  in  the  fall  of  1939. 
During  this  first  burning  period  some  defects 
in  the  system  of  piling  were  found  and  elim- 
inated in  later  pilings.  It  was  found  later 
that  piles  made  In  the  fall  could  be  burned 
immediately  with  very  good  results. 

After  lighting  a  pile  the  work  is  far  from 
done,  as  very  few  piles  have  burned  com- 
pletely without  additional  work.  Following 
an  initial  burning  the  material  must  be  re- 
piled  and  burned  again.  This  repiling  and 
reburning  Is  continued  until  the  pile  is  com- 
pletely consumed.  In  general,  the  tighter 
piles  have  burned  with  better  results. 

In  burning  the  piles  made  by  the  D-7  trac- 
tur-,  less  man-days  are  required  than  on 
those  worked  entirely  by  hand  or  with  the 
smaller  tractors.  After  the  original  burning, 
when  the  flre  has  subsided,  the  tractors  can 
approach  the  piles  and  push  the  logs  closer 
together,  working  on  all  sides,  until  the  pile 
is  tight  and  the  flre  started  again.  Using 
this  method,  piles  on  100  acres  of  land  were 
burned  in  the  first  2  weeks  of  September 
1940,  using  the  surprisingly  low  number  of 
three  enrollee  man-days  per  acre.  One  of 
these  areas  was  originally  covered  with  a 
stand  of  pines  and  oaks  ranging  in  diameters 
from  8  inches  to  3  feet  and  averaging  ap- 
proximately 90  trees  per  acre.  Another  np'a 
consisted  primarily  of  ouk,  averaging  ap- 


proximately 75  n<  es  per  acre.  About  !."• 
acres  of  the  latter  urea  were  covered  with 
manzanita  brush. 

The  neeoiiipaiiying  table  shows  a  cnmpari- 
acres  of  the  latter  urea  were  covered  with 
manzanita  brush. 


Work  accvmiili*li«l  l<,    \ni<i,ii,<,   litl,0 

By  November  1940,  timlH-r  mid  brush  from 
1,850  acres  of  land  hail  l>een  felled  and  piled, 
using  an  average  of  35  eiimllec  man-days 
per  acre.  I'iles  on  1,400  acres  of  this  area 


CCC  enrollees  felling  a  large  oak  in  clearing  operations  along  McCloud  River.     Two 
are  working  a  cross-cut  saw  while  another  drives  the  wedge 

Crews  burning  brush  and  timber.     Cleared  area  on  the  southern  Pit  River  slope 
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had  been  burned,  using  15  enrollee  man-days 
per  acre. 

Two  D-7  tractors  equipped  with  towing 
winches  and  straight  dozer  blades  had  been 
added  to  the  project,  making  a  total  of 
seven  at  work  on  the  clearing  project.  With 
this  addition,  the  piling  and  burning  in  the 
future  will  be  performed  with  a  minimum  of 
hand  labor.  This  will  result  in  an  increase 
in  the  rate  of  progress  over  that  at  the  in- 
ception of  the  project  when  the  work  was 
done  entirely  by  hand  labor. 

The  work  is  being  done  by  the  Bureau  of 
Reclamation  CCC  camps  under  the  direction 
of  Ralph  Lowry,  regional  director,  and  By- 
ron H.  Eich,  camp  superintendent. 

Cutting  and  piling 

Mcm-dayt, 
Period       Acrei          acre  Remark! 

19S8 

November- 
December 33          62  Handwork. 

im 

January- 

-   March 189  76  Do. 

April-June 237  50  Hand  work  and  tractors. 

July-September  289          34  Do. 

October- 
December 282  29  Do. 

1940 

January- 
March 243  36  Do. 

April-June 126          10  Tractors. 

July- 
September 2S6          38  Hand  work  and  tractors. 

Boulder  Power  Contracts  Revised 

AT  the  request  of  contractors  and  allottees 
of  Boulder  Dam  power  Secretary  of  the  In- 
terior Harold  L.  Ickes  held  a  hearing  on 
April  8  on  the  proposed  findings  and  recom- 
mendations of  his  special  representative,  R. 
V.  L.  Wright,  in  the  draft  of  a  report  de- 
signed for  the  effectuation  of  the  Boulder 
Canyon  Project  Adjustment  Act  approved  by 
the  President  in  July  1940,  under  the  terms 
of  which  revised  contracts  for  Boulder  power 
must  be  executed  by  June  1,  1941 ;  otherwise 
the  Act  becomes  inoperative.  In  addition  to 
authorizing  contracts  to  provide  for  the  opera- 
tion of  the  generating  units  by  the  city  of 
Los  Angeles  and  the  Southern  California 
Edison  Co.  as  agents  of  the  United  States, 
the  act  sets  up  a  new  basis  for  the  payment 
for  power  from  Boulder  Dam.  Rates  are  to 
be  based  on  the  actual  cost  of  the  repayment 
of  the  investment  within  50  years  and  of  the 
operation  and  maintenance  instead  of  on  the 
cost  of  power,  revised  from  time  to  time, 
competitively  generated  at  load  centers,  as  pro- 
vided in  contracts  executed  under  the  Boulder 
Canyon  Project  Act  of  1928.  Included  in  the 
rate  base  are  payments  of  $300,000  each  to 
Arizona  and  Nevada,  and  of  $500,000  annually 
into  a  special  fund  for  the  development  of 
other  projects  in  the  seven  States  of  the 
Colorado  River  Basin. 

The  act  also  would  permit  a  reduction  in 
the  interest  rate  of  the  costs  repayable  by 
power  from  4  to  3  percent  and  for  postpone- 
ment of  repayment  of  $25,000,000  of  the  costs 
allotted  to  flood  control  until  the  end  of  the 
50-year  amortization  period. 


Construction  of  Laramie  Substation, 
Kendrick  Project,  Wyoming 

By  EMERICK  HUBER,  Assistant  Engineer 


CONSTRUCTION  of  the  Laramie  substation, 
a  unit  of  the  Kendrick  project  power  system, 
has  been  in  progress  since  October  1940.  This 
new  substation,  located  approximately  1  mile 
north  of  the  city  of  Laramie,  Wyo.,  will  be 
the  final  link  in  making  power  available 
to  Laramie  from  the  Seminoe-Cheyenne  115- 
kilovolt  transmission  line.  Power  will  be 
transmitted  from  the  substation  for  delivery 
to  the  Western  Public  Service  Co.'s  steam 
plant  by  1.2  miles  of  13.8-kilovolt  feeder  line, 
which  is  now  complete  and  ready  for  use. 

Bids  were  opened  in  the  Casper  office  of 
the  Kendrick  project  on  April  4,  1940,  for 
the  construction  of  this  7,500-kiIovolt-ampere 
substation.  Although  the  Collier  Electric  & 
Radio  Co.,  of  Denver,  Colo.,  was  apparently 
low  bidder  in  the  amount  of  $64,275,  it  was 
not  until  October  1940  that  it  received  notice 
to  proceed.  An  interesting  feature  of  this 
contract  is  that  the  successful  bidder  must 
furnish  all  labor,  material,  and  equipment, 
together  with  a  complete  design  in  accord- 
ance with  specifications.  To  fulfill  this  por- 
tion of  the  contract,  the  Collier  Electric  & 
Radio  Co.  subcontracted  the  furnishing  of  all 


electrical  equipment  to  the  Westinghouse 
Electric  Co. 

Supports  for  the  electrical  equipment  will 
be  structural  steel  framework  on  concrete 
footings.  The  substation  will  transform  the 
current  from  115,000  to  13,800  volts  through 
three  2,500-kilovolt-ampere  single-phase  trans- 
formers. Voltage  on  the  low  side  of  the 
transformer  bank  will  be  regulated  by  a  step- 
type  regulator.  A  15,000-volt  oil  circuit 
breaker,  electrically  operated,  will  be  in- 
stalled on  the  low  tension  side  of  the  sub- 
station. Disconnecting  switches  will  be  pro- 
vided for  both  high  and  low  voltages.  Light- 
ning arresters  of  115,000-  and  15,000-volt 
capacity  will  also  be  installed. 

Grounding  will  be  made  to  a  mat  of  4/0 
AWG  stranded-copper  conductor  having  16- 
foot  spacings  each  way  and  covering  the 
entire  substation.  A  cyclone  chain  link 
fence,  6  feet  high,  will  enclose  the  Govern- 
ment property. 

Excellent  progress  has  been  made  so  far 
and  the  substation  should  be  complete  and 
ready  for  operation  early  this  spring. 


Concrete  Placement  at  Priant  Dam 
Central  Valley  Project,  California 


THE  San  Joaquin  River  has  been  diverted 
a  second  time,  in  order  to  continue  the 
placement  of  concrete  in  the  rapidly  rising 
structure  which  will  aid  in  establishing  a 
reliable  water  supply  for  the  great  "fruit 
basket"  area  of  California's  Central  Valley. 

Last  July  the  engineers  changed  the  course 
of  the  river  in  order  to  excavate  in  that  area 
and  place  concrete.  With  the  foundation 
placed  in  the  stream  bed  the  engineers  have 
moved  the  river  back  again  in  order  to  con- 
crete the  area  occupied  by  a  timber  flume 
through  which  the  river  had  been  directed, 
and  it  now  passes  through  three  temporary 
conduits  14  feet  in  diameter  and  200  feet 
long,  built  into  the  foundation.  Issuing  from 
the  conduits  the  river  flows  over  the  dam's 
newly  completed  spillway  apron. 

To  accomplish  the  new  diversion  the  engi- 
neers blasted!  the  upstream  cofferdam  out  of 
the  river's  normal  bed  and  threw  a  barrier 
of  earth  and  rock  across  the  temporary  chan- 
nel which  led  to  the  timber  flume. 


Concrete  placement  is  proceeding  at  the 
rate  of  5,500  cubic  yards  daily.  The  highest 
concrete  in  the  river  section  is  in  block  41, 
which  stands  84  feet  above  bedrock.  When 
completed  Priant  Dam  will  be  320  feet  high. 

To  the  close  of  March  1941  more  than 
400,000  cubic  yards  had  been  placed,  includ- 
ing about  50,000  cubic  yards  in  a  completed 
section  at  the  top  of  the  south  abutment. 
The  dam  is  expected  to  contain  2,200,000 
cubic  yards. 

The  four  110-inch,  plate-steel  outlet  pipes 
which  will  be  imbedded  in  the  dam  for 
permanent  regulation  of  the  flow  of  the  San 
Joaquin  River  are  now  being  installed.  They 
are  50  feet  higher  in  elevation  and  will  re- 
place the  temporary  conduits,  which  will  be 
plugged  with  concrete  when  the  dam  goes 
into  operation. 

Employment  on  Friant  Dam  totals  1,500 
persons,  including  1,300  working  for  Griffith 
Co.  and  Bent  Co.,  the  general  contractor,  and 
200  for  the  Bureau  of  Reclamation. 
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Weeds  in  Orchards 


By  W.  W.  ROBBINS,  Botanist,  California  Agricultural  Experiment  Station,  Davis 


IN  i lie  management  of  orchards  a  factor 
of  considerable  Importance  is  the  weed  popu- 
lation. At  the  outset  It  should  be  pointed 
out  that  weeds  in  orchards  may  not  be  an 
evidence  of  careless  practices,  nor  are  they 
always  an  unmitigated  evil.  In  fact,  certain 
annual  species  generally  recognized  as  weeds 
are  employed  as  cover  crops,  and  may  even 
widely  be  allowed  to  come  to  seed.  Refer- 
ence is  made  here  particularly  to  certain 
mustards  (Brasnica  spp.,  fig.  1)  and  to  cer- 
tain mallows  (Malva  spp.,  fig.  2).  In  addi- 
tion to  their  manurial  value,  weeds  may  re- 
tard soil  erosion,  and  in  case  the  tap  root  pen- 
etrates the  plow  sole,  they  may  enhance  the 
movement  downward  of  water  in  the  soil. 
In  hillside  orchards  particularly  a  weed  cover 
(luring  the  rainy  season  may  be  highly  de- 
sirable to  prevent  erosion. 

In  deciding  whether  it  is  advisable  or  nec- 
essary to  eliminate  weeds  in  an  orchard, 
consideration  must  be  given  to  the  following : 
(a)  Species  of  weeds,  (6)  competition  for 
water  and  mineral  nutrients,  and  (c)  injuri- 
ous fungi  and  insects. 

Weed  species. — There  is  no  justification  for 
allowing  the  growth  in  orchards  of  those 
weed  species  which  are  recognized  in  the 
particular  agricultural  area  as  ones  which 
have  proved  harmful  in  any  one  of  the  crops 
of  that  area.  This  is  a  matter  of  community 
cooperation.  Certain  weed  species  may  be 
relatively  harmless  in  the  orchard,  but  may 
endanger  adjacent  crops.  For  example,  we 
have  in  mind  farming  sections  in  which  or- 
chards and  alfalfa  fields  adjoin.  Common 
foxtail  (Hordeum  murinum)  is  not  detri- 
mental in  the  orchard,  but  if  allowed  to  go 
in  v, .rd  there  becomes  a  source  of  infestation 
of  nearby  alfalfa  fields  in  which  it  is  very 
objectionable.  It  seems  reasonable  to  expect 
that  no  orchardist  should  allow  such  perni- 
cious annuals  as  Russian  thistle,  Napa  thistle 
(Centaurea  mrlitcnsis),  yellow  star  thistle 
(Centaurea  solstitialis) ,  and  puncture  vine 
(Tribuliix  tfi-ri'stris),  to  flourish  and  mature 
seed  in  his  plantings ;  especially  since  there 
are  many  annual  weed  species,  such  as  cer- 
tain imi.-ianN  (Bratsica  spp.),  cheese-weed 
(Malva  parviflora),  pig-weeds  (Chcnopodium 
-Pl> .  i.  and  others,  which  may  be  grown  with 
impunity  and  advantage  in  the  orchard. 
Then-  is  absolutely  no  excuse  for  tolerating 
in  orchards  perennial  weeds  like  wild  morn- 
ing-glory (Convolvulus  arvensis),  hoary  cress 
i  Iliinicnophyxa  pubescent,  Lcpidium  Draba, 
and  L.  Draba  var.  repens),  Russian  knap- 
weed (Centaurea  repens),  Bermuda  grass 
(Cynodon  Dactylon),  Johnson  grass  (Sorg- 
liiiin  halcpense),  poverty  weed  (Iva  axil- 
laris),  and  others  with  similar  habit.i.  Any 


cover  crop  value  they  may  have  is  greatly 
overbalanced  by  their  capacity  to  spread 
and  to  be  ultimately  a  burden  to  the  orchard- 
ist ;  moreover,  such  perennials  in  an  orchard 
are  a  menace  to  neighboring  farm  lands. 

Competition  for  water  and  mineral  nutri- 
ents.—There  is  a  body  of  evidence  which 
shows  that  the  most  important  purpose  of 
orchard  cultivation  is  the  removal  of  weeds. 
Many  fruit  growers,  therefore,  have  materi- 
ally changed  their  methods  of  soil  manage- 
ment during  the  past  several  years  and  have 
allowed  a  variety  of  inocuous  weeds  to  grow. 
Considerable  saving  has  resulted  because 
much  less  frequent  cultivations  are  given  and 
tillage  is,  in  general,  shallower  than  formerly. 

There  is  no  substantial  evidence  that  weeds 
excrete  or  leave  as  a  residue  in  the  soil  any 
substances  which  are  toxic  to  trees.  More- 
over, rarely  do  weeds  offer  serious  competi- 
tion for  mineral  nutrients,  unless  they  are 
mowed  and  removed  from  the  orchard.  Ap- 
parently water  is  the  chief  factor  for  which 
weeds  compete  in  an  orchard.  In  young  or- 
chards, the  tree  roots  of  which  are  relatively 
shallow,  heavy  weed  growth  may  draw  upon 


the  soil  water  so  greatly  as  to  retard  tree 
growth.  There  are  instances  of  young  citrus 
orchards  seriously  set  back  because  of  Infes- 
tations of  wild  morning-glory.  This  is  a 
weed  whose  deep  root  system  may  occupy 
the  same  soil  zone  as  that  of  young  trees.  It 
is  apparent  that  a  grower  with  an  ample  and 
cheap  water  supply,  and  hence  able  to  Irri- 
gate often,  can  tolerate  a  more  luxuriant 
weed  growth  than  a  grower  with  a  limited 
and  expensive  water  supply.  Generally 
speaking,  when  weed  growth  in  an  orchard 
reaches  the  point  where  it  takes  from  the 
soil  water  which  should  go  to  the  trees,  then 
it  is  time  to  cultivate  and  remove  the  com- 
petition, or  to  apply  water,  in  case  It  is 
cheaper,  or  for  some  other  reason  more  ad- 
visable to  irrigate  than  cultivate.  Under  his 
local  conditions  the  grower  will  compare 
the  cost  of  cultivations,  the  cost  of  water 
and  its  application,  and  the  injury  which 
weed  growth  is  causing. 

Injurious  fungi  and  insects. — Weeds  often 
harbor  fungus  and  insect  pests  and  may, 
in  orchards,  cause  infestation  of  the  trees 
and  neighboring  crops;  consequently,  there 


Figure  1. — Wild  mustard  (Brassica  arvensis)  in  a  3-year-old  Tilton  apricot  orchard 
near  Oakley,  Calif.     Seeded  to  mustard  at  rate  of  18  pounds  per  acre  in  the  fall  of  1940 

Scene  taken  February  25,  1941 
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may  be  instances  when  clean  cultivation,  even 
though  unnecessary  to  conserve  moisture,  may 
be  advisable  in  order  to  destroy  the  weed 
hosts  of  pests.  The  wilt  disease  of  apricots 
and  other  stone  fruits  is  caused  by  a  species 
of  Verticillium,  an  organism  which  lives  on 
more  than  100  wild  and  cultivated  hosts,  in- 
cluding the  roots  of  many  weeds.  Certain 
weeds  in  or  along  the  borders  of  orchards 
may  act  as  overwintering  hosts  of  the  apple 
leafhopper.  Clumps  of  dock  (Rumex  spp.) 
and  mallow  (Malva  spp.)  may  harbor  the 
tarnished  plant  bug,  responsible  for  loss  of 
grade  to  pears  and  apples.  The  leaf  curl 
plum  aphis  feeds  on  shepherd's  purse  (Cap- 
sella  Bursa-pastorig)  ;  the  apple  skin  worm 
has  been  found  on  lamb's-quarters  (Cheno- 
podium  album)  ;  wild  morning-glory;  is  a 
host  to  a  number  of  insects,  including  the 
apple  skin  worm,  common  red  spider,  and  sev- 
eral species  of  thrips.  Many  grasses  support 
a  thrip  population  which  spreads  to  fruits, 
causing  rather  serious  lowering  of  grade. 
Other  examples  could  be  cited.  The  above 
are  sufficient  to  emphasize  that  weeds  in  and 
around  orchards  may  shelter  fungi  and  in- 
sects or  furnish  them  a  supplementary  food 
supply  which  may  enable  them  to  increase  in 
amount. 

Introduction  and  spread  of  weeds  in  or- 
chards.— Under  this  heading  special  attention 
should  be  called  to  the  rather  common  use 
of  screenings  or  low-priced  cover  crop  seeds 
In  establishing  orchard  cover  crops.  An  ex- 
amination of  reports  of  the  California  Seed 
Laboratory  reveals  striking  information  as  to 
the  character  of  seed  used  in  cover  crop  plant- 
ings, and  explains  the  manner  in  which  cer- 
tain noxious  weeds  become  established. 


Sample  A. — Screenings,  mostly  yellow  sweet 
clover  (Melilotus  indica)  and  flax.  Johnson 
grass,  1,278  seeds  per  pound ;  seeds  of  10  other 
weed  species. 

Sample  B. — Screenings,  mostly  Melilotus  in- 
dica. Yellow  star  thistle,  45  seeds  per  pound ; 
wild  morning-glory  18  seeds  per  pound ;  seeds 
of  22  other  weed  species. 

Sample  C. — Screenings,  mostly  Melilotus  in- 
dica. Johnson  grass,  423  seeds  per  pound ; 
seeds  of  12  other  weed  species. 

Sample  D. — Screenings,  mostly  Melilotus  in- 
dica. Johnson  grass,  108  seeds  per  pound ; 
Russian  thistle,  18  seeds  per  pound ;  wild 
morning-glory,  9  seeds  per  pound ;  seeds  of 
39  other  weed  species. 

Sample  E. — Screenings,  mostly  wild  mus- 
tard (Brassica  arvensis)  and  bur  clover 
(iledicaao  hispida).  Yellow  star  thistle,  873 
seeds  per  pound ;  wild  morning-glory,  576 
seeds  per  pound ;  seeds  of  15  other  weed 
species. 

Sample  F.— Screenings,  mostly  Melilotus  in- 
dica. Russian  knapweed,  513  seeds  per  pound ; 
Russian  thistle,  72  seeds  per  pound;  seeds 
of  19  other  weed  species. 

Sample  Q. — Screenings,  mostly  cheeseweed 
(J/a/ra  parviflora ) .  Puncture  vine,  nine 
seeds  per  pound ;  seeds  of  two  other  weed 
specie*. 

Sample  H. — Screenings,  mostly  common  yel- 
low mustard  (Brassica  campesfris).  Poverty 
weed  (Iva  axillaris),  3G9  seeds  per  pound; 
Russian  thistle,  9  seeds  per  pound ;  seeds  of  fi 
other  weed  species. 

It  is  scarcely  necessary  to  comment  on 
the  foregoing  data ;  they  speak  forcibly  for 
themselves.  In  addition  to  screenings  and  im- 
pure commercial  seeds  as  sources  of  orchard 


Figure  2. — Cheese-weed  (Malva parviflora)  and  filaree  (Erodium  sp.)  in  citrus  orchard, 

southern  California 


infestation,  attention  should  be  drawn  to  bean 
straw  and  damaged  alfalfa  hay,  which  are 
not  infrequently  employed  as  fertilizer. 
There  are  many  known  cases  in  which  these 
products  carried  the  seeds  of  Russian  knap- 
weed, Johnson  grass,  wild  morning-glory, 
hoary  cress,  and  puncture  vine. 

Irrigation  water  from  ditches  and  canals, 
the  banks  of  which  are  weed  infested,  is  a. 
common  carrier  of  weed  seeds.  In  certain 
irrigation  districts  of  Western  States  marked 
progress  has  been  made  in  the  control  of 
weeds  of  ditchbanks.  The  fencing  of  ditches 
and  the  grazing  of  enclosed  areas  have  given 
encouraging  practical  results.  Grazing  as  a 
method  of  control  of  ditchbank  weeds  deserves 
increasing  attention.  Local  conditions  will 
determine  the  feasibility  of  this  practice. 

In  northern  and  central  California,  chem- 
ical sterilization  of  ditchbanks  has  been  rather 
extensively  employed.  This  method  has  been 
applied  chiefly  to  main-line  ditchbanks.  For 
this  purpose  the  two  soil  sterilants  most  com- 
monly used  are  sodium  arsenite  and  dry 
white  arsenic  (fig.  3).  Over  a  fairly  wide 
range  of  soil  types,  4  pounds  of  arsenic  tri- 
oxide  per  square  rod,  applied  in  the  form  of 
sodium  arsenite  solution,  is  usually  recom- 
mended. Toxicity  of  sodium  arsenite  is  af- 
fected by  the  nature  of  the  soil,  being  greatest 
in  light,  sandy  soils,  and  least  in  heavy  clays. 
Dry  white  arsenic  is  best  applied  with  a  spe- 
cial applicator  as  shown  in  figure  4.  It  is 
less  soluble  than  sodium  arsenite,  and  hence 
does  not  sterilize  the  soil  during  the  first 
year  after  its  application.  By  the  second 
year,  however,  it  becomes  available  to  plants 
and  is,  as  a  matter  of  fact,  more  lasting  than 
the  arsenite  and  therefore  more  economical. 
The  reader  is  referred  to  California  Agricul- 
tural Extension  Service  Circular  97  for  de- 
tails of  methods  of  applying  herbicides. 

Control  of  Weeds  in  Orchards. — The  annual 
weeds  which  infest  orchards  are  rather  easily 
held  under  control  by  timely  cultural  opera- 
tions. Perennials,  on  the  other  hand,  may 
call  for  special  methods  of  attack.  It  is  pos- 
sible to  secure  reasonable  control  (not  eradi- 
cation) of  even  the  most  pernicious  deep- 
rooted  perennials,  such  as  wild  morning- 
glory,  Russian  knapweed,  hoary  cress,  Ber- 
muda grass,  and  Johnson  grass,  by  repeated 
cultivations.  In  any  event,  cultivation,  if  em- 
ployed as  a  control  method,  should  be  fre- 
quent enough  to  prevent  seeding.  In  the  case 
of  deep-rooted  perennials,  one  disadvantage  of 
cultivation  is  that  it  may  be  the  means  of 
spreading  the  rootstocks  throughout  the  or- 
chard, unless  care  is  taken  to  restrict  the 
cultivation  to  the  separate  patches  of  weeds. 
Various  herbicides  are  used  to  control  and 
eradicate  orchard  weeds.  The  contact  herbi- 
cides—those that  kill  only  the  tissues  to  which 
they  are  applied — have  been  employed  to  con- 
trol both  annuals  and  deep-rooted  perennials. 
Chief  of  these  for  orchard  use  is  diesel  oil 
or  ordinary  smudge-pot  oil.  The  oil  may  be 
applied  with  the  same  equipment  used  to 
spray  trees.  Straight  oil  is  necessary  if  the 
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weed  attacked  Is  n  deep-rooted  perennial. 
Several  applications  a  season  are  necessary 
to  effect  control  of  such  weeds.  For  the  more 
tender  annuals,  a  mixture  of  one-half  oil  and 
one  half  water  is  used;  with  this,  an  agitator 
in  the  spray  tank  is  necessary.  Thus  far 
no  deleterious  effects  to  the  soil  or  trees 
have  resulted  from  oiling  for  weed  control 
in  i. re  hards,  even  for  a  number  of  successive 
seasons.  However,  care  must  be  exercised 
that  oil  does  not  come  in  contact  with  the 
foliage  of  trees.  Because  of  this  danger,  oil- 
ing Is  best  done  on  quiet  days  when  there  is 
no  drift  ing  of  the  chemical.  Oils  kill  most 
mpidly  In  warm  weather.  It  should  be  kept 
In  mind  that  oils  are  strictly  top  killers.  As 
a  rule,  they  do  not  penetrate  the  roots  and 
rootstocks.  They  accomplish  no  more  than 
the  cultivating  implement  which  removes  top 
grow  in.  However,  in  cases  where  Johnson 
grass  was  sprayed  with  oil  during  hot  sum- 
mer days,  the  oil  penetrated  the  underground 
stems  as  deep  as  8  inches  and  thinned  heavy 
Infestations  more  than  50  percent. 

The  acid-arsenical  solution  may  be  used  as 
a  spray  in  orchards  to  control  certain  peren- 
nials, chiefly  wild  morning-glory  and  Russian 
knapweed.  (For  detailed  discussion  of  chemi- 
cal methods  of  weed  control,  see  California 
Agriculture  Extension  Service  Circular  87, 
1940.)  It  is  not  effective  in  the  control  of 
Johnson  grass,  Bermuda  grass,  and  hoary 
The  herhicidal  value  of  acid-arsenicals 
is  ili'in-ndent  upon  the  movement  of  the  solu- 
tion from  the  sprayed  foliage  downward  to 
the  underground  organs.  Numerous  experi- 
ments show  that  this  movement  takes  place, 
and  satisfactory  results  are  secured,  only  if 
the  following  conditions  exist:  (1)  A  defl- 
cii-ney  of  water  throughout  the  plant  tissues; 
(2)  a  dry  soil;  and  (3)  a  large  top  growth. 
Accordingly,  spraying  must  be  done  at  night 
in  the  dry  interior  or  during  the  late  after- 
noon or  night  In  the  more  humid  regions. 
The  effectiveness  can  be  further  enhanced  by 
ma  Icing  the  total  application  in  two  consecu- 
tive sprayings,  30  to  60  minutes  apart,  fol- 
liwed  the  next  morning  with  one  or  two  more 
applications  of  water.  An  average  stand  of 
wild  morning-glory  will  require  a  total  of 
,KO  to  500  gallons  per  acre,  in  two  approxi- 
mately equal  applications.  The  two  principal 
acid-arsenicals  employed  in  perennial  weed 
control  are:  (1)  Solution  containing  one- 
half  percent  arsenic  trioxide  in  the  form  of 
siMliuin  arsenite  and  5  percent  sulfuric  acid 
l>y  weight ;  and  (2)  "Pentox,"  a  proprietary 
herbicide  containing  arsenic  pentoxide. 

A  modification  of  the  acid-arsenical  method 
known  as  the  "jar"  method  is  particularly 
applicable  to  small  patches  of  wild  morning- 
Klory  in  orchards.  In  this,  the  tops  of  the 
plants  are  bent  over,  forced  into  a  glass  Jar 
or  tin  can.  and  covered  with  a  solution  con- 
taining 1  percent  arsenic  trloxide  by  weight. 
To  lie  effective,  the  conditions  described  above 
must  prevail. 

In  the  use  of  acid-arsenicals  there  are  cer- 
tain precautions:  They  are  poisonous  to 


Figure  3. — Weeds  in  ditches  hinder  the  flow  of  water  and  produce  seed  that  infests 

orchards.     Upper:  An  open  ditch.     Center:  A  cement-lined  ditch,  with  ditchbanks 

disked  to  control  weeds,  although  such  cultivation  was  not  effective  in  controlling 

puncture  vine.     Lower:  Sterilized  ditchbanks 


humans  and  livestock;  In  spraying,  the  solu- 
tion must  be  prevented  from  drifting  on  to 
foliage  of  trees;  in  certain  citrus  and  avocado 
orchards,  the  weeds  of  which  have  been 
.-prayi-d  several  tim<  ^  with  arsonieals,  there 
is  evidence  of  sutll  ient  accumulation  of  ar- 
senic In  the  soil  to  cunsr  slight  injury  to  trees. 


However,  within  our  expcricmf,  no  Injurious 
effects  on  trees  or  soils  have  followed  the  use 
of  arsenical*  for  weed  control  In  deciduous 
orchards. 

The  use  of  soil  sterllants  in  orchards  is 
extremely  hazardous.  The  common  temporary 
soil  slcrlliints  arc  sodium  chlorate,  borax,  and 
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Figure  4- — Applicator  for  spreading  dry  sodium  chlorate  for  weed  control.     This 
two-wheeled  chassis  is  easier  to  manipulate  than  the  single-wheeled  one 


carbon  disulfide.  They  kill  weeds  through  con- 
tact with  the  roots.  Consequently,  there  is 
danger  that  the  chemicals  may  come  in  con- 
tact with  the  roots  of  trees.  It  is  true  that  in 
a  young  orchard,  where  the  tree  roots  are  not 
widespread,  patches  of  deep-rooted  perennials 
remote  from  the  trees  may  be  treated  with  any 
one  of  the  above  herbicides  without  danger 
of  injury  to  trees.  But  it  is  not  always  easy 
to  determine  the  extent  of  the  root  systems, 
or  the  extent  of  movement  of  the  chemicals 
in  the  soil.  Accordingly,  these  herbicides  are 
not  recommended  for  orchard  use.  References 
follow : 
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Work  Starts  on  Elephant  Butte 
Transmission  Lines 


power  turbine  and  an  8,100  kilowatt  generator, 
has  a  total  installed  generating  capacity  of 
24,300  kilowatts.  The  average  annual  salable 
output  at  the  plant  is  estimated  at  90,000,000 
kilowatt-hours.  Half  of  the  Elephant  Butte 
power  has  been  allocated  for  use  in  New  Mexico 
and  half  for  use  in  Texas.  Contracts  for  the 
sale  of  power  from  the  Texas  allocation  and 
part  of  the  New  Mexico  allocation  have  been 
executed. 


Shasta  Communication 
System 

CONTRACT  covering  construction  of  a  cen- 
tralized train  traffic-control  system  and  tele- 
graph and  telephone  facilities  in  connection 
with  the  30-mile  railroad  relocation  around 
Shasta  Dam  and  reservoir  on  the  Central 
Valley  project  in  California  was  awarded 
March  21,  1941,  to  Fritz  Ziebarth  of  Long 
Beach,  Calif.,  submitting  the  successful  bid 
of  $133,580.52. 

For  the  traffic  control  system  the  con- 
tractor is  required  to  install  a  complete 
signal  system  for  the  operation  of  the  re- 
located Southern  Pacific  Railroad  between 
Redding,  12  miles  below  Shasta  Dam,  and 
Delta  station,  at  the  upper  end  of  the  res- 
ervoir area.  The  signal  system  will  be  con- 
trolled from  a  central  machine  to  be  in- 
stalled in  the  office  of  the  Southern  Pacific 
Railroad  at-  Dunsmuir,  Calif.  In  addition, 
the  contractor  is  required  to  furnish  and 
install  highway  grade  crossing  signals,  fire- 
detector  circuits  on  all  bridges,  slide-detector 
fences  at  cuts,  and  other  equipment  for  the 
protection  of  trains  on  this  important  rail- 
road link  between  California  and  the  Pacific 
Northwest. 

This  communication  system  will  consist 
of  complete  telephone  and  telegraph  sys- 
tems. Wires  will  be  strung  between  Redding 
and  Delta  and  37  telephones  will  be  installed 
in  booths,  boxes,  and  buildings  along  the 
relocated  railroad.  Communication  circuits 
for  the  Western  Union  Telegraph  Co.  will 
consist  of  15  bare-bronze  line  wires  strung 
on  a  pole  line.  The  contractor  is  required 
to  complete  all  of  the  work  within  210  days 
from  the  date  a  notice  to  proceed  is  re- 
ceived from  the  Bureau  of  Reclamation. 


CONSTRUCTION  of  two  115-kilovolt  trans- 
mission lines  totaling  approximately  118  miles 
from  Elephant  Butte  power  plant  to  Deming 
and  Central,  N.  Mex.,  is  covered  in  a  contract 
awarded  March  24,  1941,  by  Secretary  of  the 
Interior  Harold  L.  Ickes  for  the  Rio  Grande 
project  to  the  Colorado  Engineering  &  Con- 
struction Co.  of  Denver,  Colo.,  on  its  bid  of 
$57,491.50. 

Both  lines  will  be  of  the  wood  pole,  H -frame 
construction  and  will  operate  at  115,000  volts. 
The  line  extending  from  the  switching  station 
at  the  Elephant  Butte  Dam  to  a  substation  one 
block  north  of  the  steam  plant  of  the  Deming 


Ice  &  Electric  Co.  at  Deming  will  be  approxi- 
mately 76  miles  long  and  the  line  from  the 
substation  at  Deming  to  a  substation  approxi- 
mately one-half  mile  south  of  the  city  of  Cen- 
tral will  be  about  42  miles  long. 

The  Bureau  of  Reclamation  will  furnish  all 
the  materials  needed  by  the  contractor  to  com- 
plete the  construction  work  called  for  by  the 
contract.  The  contractor  is  required  to  com- 
plete the  transmission  line  to  Deming  within 
100  days  and  the  line  to  Central  within  160 
days. 

The  Elephant  Butte  power  plant,  with  three 
power  units  each  consisting  of  an  11,500  horse- 


Meetings  of  Interest 

THE  Society  of  American  Military  Engineers 
held  its  annual  meeting  May  12-13  at  the 
Mayflower  Hotel  in  Washington,  D.  C. 

Meeting  of  Western  Farm  Economics  Asso- 
ciation will  be  held  at  Logan,  Utah,  June  27. 

The  Idaho  State  Reclamation  Association 
will  hold  its  annual  meeting  at  Twin  Falls, 
Idaho,  May  9-10,  1941.  Chief  Engineer  Har- 
per will  address  the  meeting  on  the  subject 
Thirty-nine  years  of  Federal  reclamation  in 
Idaho. 
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Vertical  Control  Surveys,  Colorado-Big 

Thompson  Project 


By  LOREN  S.  HIGGS,  Junior  Engineer 


THE  Colorado-Big  Thompson  project  is  widely 
spread  with  many  of  the  features  in  ex- 
tremely rough,  mountainous  country.  The 
continental  divide  passes  almost  directly 
through  the  center  of  the  project,  dividing 
tlif  work  into  three  major  parts,  namely, 
western  slope  storage  reservoirs,  the  Con- 
tinental Divide  Tunnel,  and  the  eastern  slope 
canals,  power  plants,  and  reservoirs. 

The  hydraulic  flow  line  is  continuous  from 
the  western  slope  storage  reservoirs  through 
the  Continental  Divide  Tunnel,  eastern  slope 
canals,  to  the  various  power  plants  and  to 
the  eastern  slope  reservoirs.  This  continuity 
throughout  almost  the  entire  project  necessi- 
tates that  the  vertical  control  be  carefully 
established  on  one  datum  plane  for  all  fea- 
tures of  the  project. 

During  the  early  stages  of  the  investiga- 
tion, the  levels  were  run  by  a  three-man 
party,  consisting  of  two  rodmen  and  an  in- 
strnmentman.  The  equipment  used  consisted 
of  two  Philadelphia  folding  rods,  graduated 
to  hundredths  of  a  foot  with  vernier  targets 
which  allowed  readings  to  one-thousandth 
of  a  foot,  and  a  dumpy  type  level  with 
>o  horizontal  cross  hairs,  allowing  stadia 
ances  to  be  read  at  each  instrument 
Ion. 

procedure  for  the  foregoing  type  of 
•ling  was  to  start  from  a  known  bench 
and  run  a  closed  loop,  returning  to  the 
irting  point.  Each  shot  was  balanced  by 
idia  distances,  and  the  turning  points  were 
Ither  carefully  selected  or  steel  turning  pins 
used.  Each  man  on  the  party  kept  an 
undent  set  of  notes  and  comparisons 
made  whenever  a  bench  mark  was 
iblished,  thus  eliminating  note-keeping 
irs.  Allowable  errors  of  closure  were 
iputed  by  the  formula  (K  times  the  square 
it  of  D),  where  K  equaled  a  constant  and 
equaled  the  distance  in  miles.  The  value 
K  for  a  line  run  to  thousandths  equaled 
foot.  The  value  of  K  for  a  line  run 
>  hundredths  equaled  0.05  foot. 

•el  lines  run  to  thousandths  of  a  foot 
assumed  to  be  of  second-order  accuracy 
ami  tlmse  run  to  hundredths  of  a  foot  were 
ealii-d  third-order  lines.  Approximately  260 
miles  of  second-order  levels  were  run,  estab- 
lishing :>0  iHTinanent  and  1,4<!:,  temporary 
hcneh  marks,  ami  approximately  410  miles  of 
third  order  levels  were  run.  establishing  15 
neni  and  l.'J'Jn  temporary  lien.-h  marks. 
Preliminary  surveys  were  i-ommem-ed  mi 


both  the  eastern  and  western  slopes  about 
August  1,  1935.  These  surveys  consisted  of 
laying  out  a  triangulation  network  and  run- 
ning levels  for  the  control  of  topographic 
mapping.  As  soon  as  sufficient  triangulation 
had  been  completed,  to  furnish  starting  con- 
trol for  mapping,  the  topography  parties 


started  work.  This  made  it  difficult  for  the 
level  parties  to  keep  ahead  of  the  mapping 
parties  during  the  greater  part  of  the  In- 
vestigation. 

As  soon  as  it  was  decided  to  map  a  cer- 
tain area,  the  level  party  would  hasten  to 
that  location  and  run  level  control,  using  the 


Equipment  for  running  levels 

"< 
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most  convenient  bench  mark  in  that  locality 
as  datum.  Most  of  the  bench  marks  thus 
used  were  established  many  years  ago  by 
different  agencies  and  when  the  monuments 
were  found  in  good  condition,  it  was  as- 
sumed that  they  were  correct  and  on  the 
same  datum  plane. 

As  the  investigation  progressed  and  the 
work  in  the  various  localities  began  to  be 
connected  together,  it  became  increasingly 
apparent  that  there  was  something  wrong 
with  the  daturas  that  had  been  established 
prior  to  the  start  of  this  project.  A  dis- 
crepancy of  about  2.6  feet  was  found  to  exist 
between  the  levels  in  the  vicinity  of  the 
east  portal  of  the  Continental  Divide  Tunnel 
and  those  around  the  location  of  power  plant 
No.  1  at  Estes  Park,  Colo.  Other  discrepancies 
of  appreciable  magnitude  were  found  to  exist 
when  other  portions  of  the  project  were 
connected.  Reruns  of  our  lines  showed  that 
they  were  not  in  error,  and  direct  checks 
between  the  datum  points  definitely  proved 
that  the  discrepancies  were  in  the  data. 

Inquiries  disclosed  that  United  States 
Coast  and  Geodetic  Survey  bench  marks 
existed  near  the  extremities  of  our  project 
on  both  the  eastern  and  western  sides  of  the 
Continental  Divide.  These  bench  marks  were 
found  to  be  on  a  closed  circuit  about  375 
miles  in  length.  A  large  part  of  this  cir- 
cuit was  run  in  recent  years  and  is  as  yet 
unadjusted.  However,  the  closures  on  this 
circuit,  as  shown  by  a  transcript  of  the 
field  summary  were  good  enough  to  justify 
its  use  as  datum. 


Precise  Levels 

In  the  fall  of  1938  and  spring  of  1939,  a 
line  of  precise  levels  (first  order)  was  run 
from  Granby  across  the  Continental  Divide 
to  Fort  Collins,  passing  through  the  major 
features  of  the  project.  This  line  was  about 
102  miles  in  length  and  branch  lines  from  it 
amounted  to  another  48  miles.  The  branch 
lines  were  necessary  in  order  to  reach  certain 
features  of  the  project  that  could  not  be 
economically  reached  with  the  main  line.  In 
running  this  line,  special  care  was  taken  to 
tie  to  all  of  the  datum  points  that  had  been 
used  in  the  initial  surveys. 

First-order  levels  were  made  in  accord 
with  the  procedures  and  methods  of  the 
United  States  Coast  and  Geodetic  Survey, 
as  set  forth  in  Special  Publication  No.  140 
by  Henry  G.  Avers,  senior  mathematician, 
United  States  Coast  and  Geodetic  Survey. 

The  party  consisted  of  five  men.  Two  men 
acted  as  rodmen  and  were  designated  as  Nos. 
1  and  2  for  the  duration  of  the  work.  The 
observer  was  also  the  chief  of  party  and  the 
other  two  men  acted  as  recorder  and  sun- 
sluule  bearer. 

Special  equipment  was  used  to  meet  the 
extreme  accuracy  required.  The  instrument 
used  was  a  prism  type  level  designed  by  the 
United  States  Geological  Survey.  The  rods 
used  were  made  of  invar  steel  and  graduated 
in  the  metric  system  according  to  United 
States  Coast  and  Geodetic  specifications. 
Each  rod  was  equipped  with  a  built-in  cen- 
tigrade thermometer  and  an  attached  uni- 
versal level  bubble  for  plumbing  the  rod. 
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The  coefficient  of  expansion  of  the  invar  roads 
is  0.0000014  per  degree  centigrade,  thus  mak- 
ing the  temperature  corrections  very  small 
except  when  there  were  very  large  variations 
from  the  temperature  at  which  the  rods  were 
standardized  (21.1°  C.).  Steel  turning  pins 
were  used  on  all  turns  between  bench  marks. 
The  instrument  was  kept  shaded  at  all  times 
by  means  of  a  large  beach  umbrella.  The 
photograph  shows  the  equipment  of  a  precise 
level  party. 

Many  special  procedures  were  followed  in 
this  type  of  leveling.  Three  threads  (cross 
hairs)  were  read  on  the  face  of  the  rod  and 
the  readings  called  to  the  recorder,  thus: 
"Two  three,  four  one ;  two  one,  two  nine ;  one 
nine,  one  seven."  The  rodman  turned  his  rod 
after  the  third  reading  and  the  observer  read 
the  middle  thread  in  feet  on  the  back  of  the 
rod  for  a  check.  The  recorder  then  computed 
the  intervals  by  subtracting  the  second  read- 
ing from  the  first  reading  and  the  third 
reading  from  the  second  reading.  Since  there 
was  no  difference  in  the  intervals,  the  re- 
corder called  "check"'  when  both  rods  had 
been  read  in  this  manner  and  both  the  ob- 
server and  back  rodman  moved  forward.  If 
the  intervals  differed  by  more  than  2  milli- 
meters, the  observer  remade  that  observation. 
One  rod  was  designated  as  the  No.  1  rod  and 
the  other  as  the  No.  2  rod.  The  No.  1  rod 
was  always  read  first  regardless  of  its  posi- 
tion with  respect  to  the  observer.  This  sys- 
tem of  reading  the  rods  had  a  tendency  to 
compensate  for  any  settling  of  the  instrument 
during  the  observation.  By  keeping  an  ac- 
cumulative sum  of  the  intervals  it  was  possi- 
ble to  keep  the  shots  closely  balanced  :md 
avoid  the  necessity  of  making  corrections  for 
earth  curvature. 

The  recorder  was  required  to  be  fast  and 
accurate  with  figures,  as  he  would  have  ma- 
terially delayed  the  party  if  he  did  not 
have  these  qualifications.  His  duty  w;is  to 
take  down  the  three  readings  on  the  face 
and  the  one  on  the  back  of  the  rod,  com- 
pute the  intervals  and  the  mean  of  the 
three  thread  readings,  and  sum  the  intervals 
accumulatively  for  each  back  sight  and  fore- 
sight. At  the  bottom  of  each  page  the  re- 
corder totaled  the  columns  of  mean,  three 
thread,  and  back  of  rod  readings.  The  total 
of  the  three  thread  readings  divided  by  three 
equaled  the  total  of  the  computed  means  as 
a  check.  The  temperatures  of  both  rods  were 
recorded  at  the  beginning  and  end  of  each 
section  of  the  line.  A  good  conception  01 
the  amount  of  work  required  of  the  recorder 
may  be  gained  by  studying  the  illustrotec 
set  of  typical  field  notes. 

Permanent  bench  marks  were  placed  ai 
intervals  of  1  to  3  miles  before  the  actual 
leveling  operations  were  started.  In  running 
the  levels,  temporary  bench  marks  were 
placed  so  as  to  divide  the  line  in  section  oi 
one-half  to  2  kilometers  in  length,  depending 
on  local  conditions.  Each  section  of  the  lin« 
was  run  both  forward  and  backward.  It 
the  case  of  any  wide  discrepancy  between  the 
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PRECISE     LEVEL    LINES 
COLORADO-BIG    THOMPSON     PROJECT 
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forward  and  backward  runs  of  a  section,  the 

•line  was  rerun  until  two  runs  in  opposite  df- 

jrections  coincided  within  the  allowable  limit. 
Tlic  formula  used  for  determining  the  allow- 

kable  limit  was  (4  millimeters  times  the 
si  1 1 1, -i  re,  root  of  K),  where  K  equaled  the 
distance  in  kilometers.  For  sections  of  less 
than  one-half  of  a  kilometer  in  length,  the 
:illi>\vable  limit  was  assumed  to  be  2.8  milli- 
iiii'iiT.s.  The  total  accumulated  discrepancy 

(between  the  forward  and  backward  runs  from 
Grand  Lake  to  Estes  Park  was  less  than  2 

.millimeters. 

In  first-order  leveling,  a  correction  was 
applied  to  the  observed  differences  In  ele- 
\  :ii  inn  on  account  of  the  nonparallelism  of 
li'M-1  surfaces,  and  this  was  most  important 
on  north  and  south  lines,  especially  when  the 
average  elevation  of  the  line  was  great.  This 
rorrertlon  would,  of  course,  be  small  and  prob- 

! alily  negligible  on  a  line  run  along  a  c<i:isi.-i! 
plane.  Such  corrections  are  made  to  dlfTcr- 

Wnces  of  elevations  and  are  called  orthometrlc 
•  •"II  -i  '-tions. 


The  theory  upon  which  orthometric  correc- 
tions are  based  Is  explained  briefly  in  the 
publication  referred  to  earlier  in  this  article, 
as  follows: 

"The  surface  of  the  sea  and  other  level 
surfaces  above  or  below  it  are  approximately 
spheroidal  in  shape,  but  each  of  the  surfaces 
above  sea  level  has  a  greater  proportional 
flattening  than  the  sea  surface,  and  con- 
sequently such  a  surface  will  be  a  shorter 
distance  from  sea  level  at  the  poles  than  at 
the  equator.  A  level  surface  1,000  meters 
above  the  sea  at  the  equator  would  be  only  995 
meters  above  the  sea  at  the  poles.  The  polar 
convergence  of  other  level  surfaces  toward  sea 
level  is  approximately  in  the  same  i>r<i|xir- 
tion  to  their  elevation." 

The  derivation  of  I  hi-  formula  used  for 
romputing  the  orthometrlc  correction  to  the 
difference  of  elevation  liotween  two  points 
was  lengthy  and  involved,  but  it  was  simpli- 
fied to  the  following  vnrkable  formula.  I.  e., 
(-Chdx),  where  "h"  was  the  average  eleva- 
tion of  the  Instrument  between  the  points,  and 


"dx"  was  the  difference  of  latitude  in  minutes, 
|K>sitlve  when  the  second  point  was  north  of 
the  first.  "C"  was  a  constant  for  each 
latitude.. 

When  our  first-order  line  from  Granby 
to  Fort  Collins  was  connected  and  the  ortho- 
metric  corrections  were  applied,  in  both  our 
lines  and  those  of  the  United  States  Coast 
and  Geodetic  Survey  It  was  found  that  the 
average  closure  computed  around  the  south- 
ern loop  a  distance  of  303.7  miles;  and  around 
the  northern  loop  a  distance  of  'J61.G  miles, 
was  only  0.073  foot.  This  very  small  error 
of  closure  proves  that  both  our  lines  and 
those  of  the  United  States  Coast  and  Geo- 
detic Survey  are  of  a  high  degree  of  accuracy. 
The  routes  of  these  surveys  are  shown  on  the 
accompanying  map. 

The  errors  that  existed  in  original  datum* 
have  caused  a  great  deal  of  office  engineer- 
ing work  In  the  making  of  adjustments  and 
datum  corrections,  and  the  correction  of  sev- 
eral hundred  sheets  of  topographic  maps, 
that  could  have  been  avoided. 
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Buford-Trenton  Project  Progress 

By  PARLEY  R.  NEELEY,  Resident  Engineer 


THE  Buford-Trenton  project,  located  in  north- 
western North  Dakota  on  the  north  side  of 
the  Missouri  River,  extends  from  the  con- 
fluence of  the  Yellowstone  and  Missouri  Rivers 
on  the  west,  to  the  Lewis  and  Clark  No.  85 
Highway  bridge  over  the  Missouri  River  on 
the  east,  a  distance  of  17  miles,  and  lies  be- 
tween the  Missouri  River  on  the  south  and 
the  Great  Northern  Railway  track  on  the 
north.  Williston,  a  town  of  6,000  population 
and  the  county  seat  of  Williams  County,  is  ap- 
proximately 18  miles  east  of  the  project. 

The  principal  agricultural  activity  in  this 
area  is  dry  farming.  Livestock  raising,  which 
was  formerly  one  of  the  principal  industries, 
is  conducted  on  a  small  scale  since  the  great 
drought  spread  over  this  area  and  relief 
measures  were  applied  during  the  years  1934 
and  1935.  Some  dairying  is  practiced,  with 
the  Farmers  Union  Cooperative  Creamery 
furnishing  the  market.  This  cooperative  is 
well  organized  in  all  of  its  branches  and  pro- 
vides an  outlet  for  nil  farm  products  raised  by 
its  members. 

Immediately  north,  to  No.  2  Highway  and 
extending  from  the  west  end  to  the  east  end 
of  the  project,  is  prairie  land  of  approximately 
60,000  acres  in  which  only  27  persons  are  now 
living.  In  this  area,  which  is  well  adapted 
to  grazing,  a  tract  of  about  20,000  acres  has 
not  been  dry  farmed  and  is  growing  western 
wheat  grasses  and  other  forage  grasses  com- 
mon to  the  section.  The  location  of  the  proj- 
ect in  an  area  hard  hit  by  the  great  drought 
of  the  1930's,  proximity  of  excellent  grazing 
land,  fertility  of  soils,  location  on  a  through 
main  line  continental  railroad,  should  enable 
the  project  to  provide  suitable  and  economical 
farm  units  for  the  140  families  to  be  rehabili- 
tated. Should  the  sugar  beet  quota  be  ex- 
tended, the  Holly  Sugar  Co.  has  a  plant  at 
Sidney,  Mont.,  about  30  miles  by  rail  from  the 
project. 

Buford-Trenton  is  the  first  of  the  Great 
Plains  relief  projects  authorized  under  the 
special  legislation  and  $5,000,000  was  made 
available  for  purchase  of  materials  and  sup- 
plies for  construction  of  these  projects  in  addi- 
tion to  labor  and  materials  to  be  supplied  by 
the  Work  Projects  Administration.  This  proj- 
ect is  estimated  to  cost  $1,500,000,  of  which 
$870,000  is  Work  Projects  Administration  ex- 
penditure for  labor  and  materials,  and  $630,- 
000,  from  the  Great  Plains  fund,  for  materials 
and  supplies,  must  be  repaid  by  the  project. 
The  Bureau  of  Reclamation  is  allotted  $420,- 
000  for  construction  of  the  irrigation  and 
drainage  system  and  $210,000  is  allotted  to 
the  Farm  Security  Administration  for  land 
development  work. 


Pouring  concrete  for  the  6-  by  5-foot  culvert 


Classification  of  Soil 

There  are  approximately  23,000  acres  of 
land  under  the  main  canal,  of  which  13,400 
acres  are  suitable  for  irrigation.  Classifica- 


tion of  the  soils  in  the  project  area  was 
made  by  the  Soil  Conservation  Service  with 
the  cooperation  of  the  North  Dakota  Ex- 
perimental Station.  The  classification  was 
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rlirrked  by  the  Bureau  of  Reclamation.     Soil 
classification  is  as  follows: 

Class  1  (a).— Land  which  has  soils  of 
liiijii  fertility  and  good  texture,  structure 
» ml  moisture-holding  capacity,  of  good  pro- 
ilnrtivity  where  properly  handled  and  pro- 
vidril  with  a  sufficient  supply  of  irrigation 
water.  The  water  requirement  is  moderate 
aiiil  topography  favorable  for  irrigation. 

•**  /  (6). — Land  which  has  soils  less 
f'Tiiic  than  those  of  class  I  (a).  These  soils 
occupy  topography  favorable  for  irrigation 


under  proper  management  and  will  be  of 
good  productivity. 

Class  II. — Lands  having  soils  considered 
less  desirable  than  those  of  class  I  because 
of  limiting  factors  as  indicated  in  the  fol- 
lowing subclasses: 

Class  II  (a). — Heavy-textured  soils  with 
Imperfect  drainage,  which  are  more  difficult 
to  handle  and  have  limited  crop  suitabilities. 

Class  II  (b). — Light-textured  soils  having 
limited  fertility  and  water-holding  capacities. 

Class  III. — Lands  having  soils  considered 


less  desirable  than  those  of  class  II  because 
of  limiting  factors  as  shown  in  the  following 
subclasses : 

Class  III  (o).— Extremely  heavy-textured 
poorly  drained  soils,  requiring  intensive  ex- 
ternal and  Internal  drainage,  careful  han- 
dling, and  having  limited  crop  suitabilities. 

Class  III  (ft).— Shallow  light-textured 
soils  with  sandy  substrata,  having  low  fer- 
tility, low  water-holding  capacity,  and  requir- 
ing special  practices  for  irrigation  and  wind- 
erosion  control. 

Class  VI. — Lands  considered  nonirrigable 
because  of  unfavorable  soil,  topography, 
drainage,  flooding,  or  limited  extent  of  irri- 
gated areas,  or  combinations  of  two  or  more 
of  these  factors. 

The  area  Is  divided  approximately  as 
follows : 

Class  I  (a),  0  acres. 

Class  I  (b),  1,700  acres. 

Class  II  (a),  8,000  acres. 

Class  II  (b),  1,000  acres. 

Class  III  (a),  1,500  acres. 

Class  III  (b),  1,200  acres. 

Class  VI,  9,600  acres. 

Tile  soils  are  divided  into  two  series:  the 
Havre  and  Banks.  While  the  soils  are  slightly 
heavier  in  texture  than  the  Lower  Yellow- 
stone soils,  it  is  expected,  with  careful  han- 
dling, that  production  under  irrigation  will 
compare  favorably  with  production  on  the 
Lower  Yellowstone  project. 

The  project  will  be  served  by  a  pumping 
plant,  located  about  1.5  miles  west  of  the 
confluence  of  the  Yellowstone  and  Missouri 
Rivers,  having  a  capacity  of  240  cubic  feet 
per  second  with  a  pumping  lift  of  29  feet 
The  main  canal  will  be  about  15  miles  long 
with  a  slope  of  0.0002;  the  maximum  section 
has  a  base  of  12  feet,  water  depth  of  5.90 
feet,  and  average  velocity  of  2  feet  per  sec- 
ond. About  40  miles  of  laterals  will  be  re- 
quired to  serve  the  area  and  about  10  miles 
of  drains.  Canal  and  lateral  structures  num- 
bering 250  will  be  constructed,  3,000  cubic 
yards  of  concrete  placed,  and  more  than 
2,000,000  cubic  yards  of  dirt  will  be  moved 
for  construction  of  the  irrigation  system. 
The  lateral  system  is  largely  in  fill  due  to 
the  fact  that  the  area  to  be  served  is  situ- 
ated high  along  the  Missouri  River  and 
slopes  to  the  main  canal,  which  is  located 
on  the  escarpment  that  outlines  the  north- 
ern boundary  of  the  project.  The  main  ca- 
nal line  courses  around  Lake  Trenton,  and  a 
mile-long  cut  with  a  maximum  cut  of  38 
feet  containing  400,000  cubic  yards  of  excava- 
tion will  be  constructed.  The  foundation  of 
the  pumping  plant  will  require  special  atten- 
tion and  design,  as  the  foundation  materials 
are  mostly  fine  sand  and  silt  deposited  by 
the  Missouri  River  and  have  a  depth  of 
about  100  feet.  All  of  this  work  will  be 
accomplished  by  WPA  and  CCC  labor. 

Notice  to  proceed  with  construction  of  the 
project  was  received  May  2,  1940,  and  on  May 
6,  1940,  work  was  started.  The  WPA  labor- 
ers were  partially  familiar  with  the  eonstruc- 
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tion  activities  required  for  an  irrigation  proj- 
ect as  most  of  them  had  worked  on  the  Lewis 
and  Clark  State-sponsored  project  of  4,500 
acres,  west  of  Williston,  N.  Dak.,  and  Bureau 
of  Reclamation  standard  designs  had  been 
used  on  many  of  its  structures.  Construction 
of  the  warehouse,  shops,  and  a  100-man  camp 
were  the  first  features  undertaken.  The 
Work  Projects  Administration  has  cooper- 
ated to  the  fullest  extent  in  furnishing  all 
available  labor  adjacent  to  the  project,  and 
all  labor  within  a  reasonable  distance  was 
assigned  to  the  100-man  camp.  Employment 
reached  the  peak  in  August  when  325  WPA 
men  were  engaged  in  construction  of  the 
project,  75  men  were  quartered  in  the  camp, 
and  the  remaining  250  men  were  furnished 
transportation  from  Williston  to  the  project, 
an  average  distance  of  20  miles. 

The  Bureau  of  Reclamation  has  17  em- 
ployees engaged  in  the  construction,  including 
all  of  the  office  and  clerical  force,  field  engi- 
neering help  supplemented  by  WPA  rodmen  on 
field  parties,  three  technical  employees  who 
train  WPA  workers  in  the  operation  of  drag- 
lines, tractors,  and  carry-all  scrapers  and  at- 
tend to  the  proper  servicing  and  upkeep  of 
the  equipment,  and  two  assistants  to  the  field 
engineer  who  direct  the  WPA  supervisory  per- 
sonnel. Three  7-hour  shifts  from  Monday  to 
Friday  and  three  5-hour  shifts  on  Saturday 
are  scheduled  for  the  machines,  and  two  7- 
hour  shifts  from  Monday  to  Friday  and  two 
5-hour  shifts  are  scheduled  for  all  other  con- 
struction. This  schedule  provides  40  hours 
per  shift  a  week.  WPA  employees  are  allowed 
to  work  120  hours  per  4-week  fiscal  period, 
and  as  the  project  is  scheduled  for  every  week, 
it  is  necessary  for  an  employee  to  lay  off  1 
week  in  every  4.  This  arrangement  requires 
four  men  for  each  machine  or  activity  per  4- 
week  fiscal  period  where  normally  three  would 
be  used.  At  the  peak,  employment  of  325  men 
was  required  to  keep  construction  activities  on 
schedule  where  normally  243  men  would  have 
served  the  same  purpose.  Therefore,  it  is  evi- 
dent on  projects  of  this  type  the  total  number 
of  men  employed  does  not  indicate  the  effec- 
tive construction  force. 

The  volume  and  quantity  of  work  performed 
since  construction  was  initiated  has  been  most 
gratifying  and  is  well  in  advance  of  the  an- 
ticipated schedule.  With  the  time  remaining 
in  the  scheduled  construction  period,  the  esti- 
mate of  work  as  outlined  in  the  project  pro- 
posal will  be  exceeded  with  the  use  of  about 
75  percent  of  the  scheduled  man-hours.  The 
work  in  the  accompanying  summary  was  ac- 
complished with  40  percent  of  the  total  of  the 
582,734  scheduled  man-hours  for  the  fiscal  year 
1941. 

It  is  anticipated  with  continuation  of  the 
present  construction  pace  and  the  addition  of 
a  200-man  CCC  camp  that  by  the  spring  of 
1942  the  pumping  plant  will  be  completed,  and 
the  canal,  laterals,  and  drains  on  "Bottoms" 
one  and  two  will  be  completed  and  ready  for 
water  deliveries. 

The  Farm  Security  Administration  will  di- 
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Constructing  8-foot  fill  2  miles  east  of  Buford,  N.  Dak. 
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rect  the  development  and  settling  of  the  proj- 
ect. It  is  anticipated  that  approximately  95 
families  will  be  rehabilitated  on  the  project 
in  addition  to  the  40  families  now  living  there. 
The  development  will  require  clearing  and 
brushing  of  13,400  acres,  heavy  leveling  of 
7.500  acres,  light  leveling  of  6,000  acres,  erec- 


tion of  135  farm  unit  buildings,  including  the 
construction  of  a  5-  to  6-roorn  house,  garage, 
barn,  chicken  coop,  hogpen,  and  necessary 
farm  laterals,  drains,  and  structures. 

Summary  of  the  work  scheduled  for  fiscal 
year  1941  and  completed  to  December  31,  1940, 
is  as  follows : 


Item 

Unit 

Sched- 
uled 

Completed 
Dec.  31, 
1940 

Percent 

Remarks 

Warehouse  32  by  48 

l 

1 

100 

Workshop  20  by  80 

\ 

1 

100 

100-man  camp 

1 

1 

100 

Clearing  right-of-way 
Canal  excavation 

Mile... 
Cubic  yard 

10 
512  578 

5 
281  000 

50 
55 

Canal  embankment 

do 

10  000 

20  000 

200 

Clay  lining  
Lateral  excavation 

Linear  foot  

500 

•»;\  mil 

1,500 
214  025 

300 
81 

3,991  cubic  yards. 

Compaction,  laterals  

do 

20  000 

100  000 

500 

Transmission  line 

Mile 

4 

Siphon  

Linear  foot 

300 

412 

137 

Box  culverts  

Each 

5 

10 

200 

Crete. 

Pipe  culverts 

do 

10 

4 

40 

Reinforcing  steel  

Pound.  . 

(') 

90  107 

feet  of  24-inch. 

Tamped  backfill 

Cubic  yard 

(') 

4  181 

mate. 
Do 

Hand  excavation  (structure) 

do 

(1) 

1  700 

Do 

Structure  excavation  __ 

do 

(') 

23  194 

Do 

Wasteway  

Each 

2 

2 

100 

Bridges  (main  canal)   . 

..  do 

8 

2 

25 

422    linear    feet    of    piling-    19  042 

Bridges  (lateral) 

do     .. 

15 

board  feet  of  lumber. 

Flume  (No.  96)  . 

Linear  foot  

(') 

120 

Main  canal  turn-outs 

Each 

4 

3 

75 

Main  canal  turn-out  special 

...do... 

1 

Drops  

do 

5 

Checks  

do 

15 

2 

13 

Weirs  

do 

3 

Lateral  turn-outs 

...do.  .. 

9 

1 

11 

Farm  deliveries 

do 

50 

Fencing  canal... 

Mile 

6 

1 

16 

Riprap  . 

1  000 

782 

78 

Rubble  masonry 

(') 

939 

Miscellaneous  metal  work 

Pound 

(') 

1,500 

Concrete  aggregate  

Cubic  yard 

(!) 

11,000 

Land  clearing  

Acre 

4,000 

800 

20 

Land  leveling 

do 

2  750 

Farmyrrigation  structure 

Each....  

375 

PUMP  PLANT 

Excavation  

Cubic  yard  

2,000 

Concrete  

do 

216 

Reinforcing  steel  

Pound. 

35,000 

Miscellaneous  metal  work 

do 

2,000 

'  Not  scheduled. 


1  Special  permission. 
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Construction  of  Modoc  Unit, 
Klamath  Project 


By  EDWARD  L.  STEPHENS,  Associate  Engineer 


THE  December  issue  of  the  ERA  carried  an 
article  annouiiciug  the  award  of  the  con- 
tract for  the  construction  of  the  Tule  Luke 
Tunnel  and  giving  a  general  description  of 
Hie  principal  features  and  purpose  of  the 
Moiloc  unit  of  the  Klamath  project.  This 
:i  rt  icle  will  be  confined  to  a  description  of 
the  features  under  construction  and  a  report 
on  the  progress  of  work  to  the  end  of  Jan- 
nary  1!H1. 

Tule  Lake  Tunnel.— This  feature,  the  most 
important  piece  of  construction,  penetrates 
a  high  ridge  lying  between  Tule  and  Lower 
Klamath  Lakes,  is  6,600  feet  in  length,  and 
has  a  designed  capacity  of  150  second-feet. 
The  finished  section  of  the  tunnel  will  be 
tin-  regular  horseshoe-type  section,  with  a 
.".  1 1  ii  it  9-inch  diameter  lined  with  7  inches 
of  concrete.  The  pumping  plant,  to  be  con- 
structed later  at  the  west  shore  of  Tule 
Lake,  will  discharge  directly  into  the  east 
portal  of  the  tunnel.  On  the  Tule  Lake  side 
the  entrance  road  to  the  Lava  Beds  National 
Monument,  an  all-year  macadam  road,  and 
an  11,000-volt  transmission  line  of  The  Cal- 
ifornia-Oregon Power  Co.  pass  within  300 
feet  of  the  east  portal,  making  conditions 
ideal  for  the  contractor  to  start  tunneling 
operations  immediately. 

J.  A.  Terteling  &  Sons,  contractor  for  the 
construction  of  the  tunnel,  completed  the 
erection  of  the  company's  plant  at  the  east 
portal  early  in  December  and  on  the  12th 
of  the  month  started  tunneling  operations. 
only  one  shift  a  day  was  worked  until 
December  15,  when  operations  were  placed 
on  a  three-shift  basis.  By  the  end  of  Jan- 
uary, this  heading  had  progressed  1,011  feet, 
and  average  of  25.3  feet  per  day  elapsed 
linn1,  while  progress  during  the  last  10  days 
of  the  month,  which  was  through  unsup- 
ported ground,  was  292  feet,  or  at  the  rate 
of  29.2  feet  a  day. 

The  first  321  feet  was  through  volcanic 
f"nnation,  requiring  supports,  while  the  re- 
mainder was  through  unsupported  volcanic 
material  ranging  from  a  tuff  to  a  well  con- 
solidated breccia.  When  shot,  the  material 
Invaks  down  to  dirt  and  small  rock  fragments 
easily  handled.  Thus  far  no  water  has 
In-en  encountered. 

I  >rilling  operations  are  performed  with  two 
jack  hammers,  operated  from  the  tunnel  floor 
iiinl  from  a  collapsible  platform  as  the  drill- 
Ing  progresses.  The  average  round  calls  for 
fifteen  5%-foot  holes.  An  average  of  40 
pounds  of  45  percent  explosive  is  used  to 
the  round  and  pulls  about  5.2  feet. 


Mucking  is  performed  with  a  mine-drift 
type  mucking  machine  loading  into  14  cubic- 
foot  end  dump  cars.  The  cars  are  only  24 
inches  wide  and  are  operated  on  an  18-inch 
gage  track.  These  small  cars  permit  the  use 
of  the  regular  California  type  switch.  The 
switch  has  a  capacity  of  10  cars  and  is  moved 
ahead  as  the  work  progresses.  At  present 
the  contractor  Is  using  a  4-  or  5-car  train, 
about  28  cars  being  required  to  remove  the 
muck  from  each  round.  Compressed  air  for 
mucking  and  drilling  operations  is  furnished 
by  a  315-cubic-foot  capacity  compressor  driven 
by  a  60-horsepower  electric  motor. 

Until  January  12,  1941,  ventilating  air 
was  furnished  by  a  direct  fan-type  blower 
driven  by  a  20-horsepower  electric  motor 
and  delivered  through  a  12-inch  line  to  the 
heading.  On  that  date  the  blower  was  re- 
placed by  a  Roots  2,500  cubic-foot  capacity, 
reversible-type  blower. 

Each  shift's  force  includes  two  miners, 
two  chucktenders,  one  mucking-machine  op- 
erator, one  motorman,  and  a  shift  boss, 
who  is  also  the  powtlerman.  Three  other 
employees  perform  the  electrical,  blacksmith 
work,  and  other  necessary  miscellaneous  work 
required  during  the  three-shift  operation. 

At  the  west  portal  all  open-cut  excavation, 
totaling  5,938  cubic  yards,  was  completed  and 
tunneling  operations  were  started  about  Jan- 
uary 25,  1941.  This  portal  is  in  a  30-foot  cut, 
and  the  contractor  has  constructed  a  ramp 
on  a  7-percent  grade,  which  extends  some 
500  feet  from  the  portal  to  the  waste  dump. 
Electric  power  is  not  available  at  this  end  of 
the  tunnel,  and  all  equipment  will  be  gas- 
operated. 

Outlet  Canal  and  Lower  Klamath  Lake 
Border  Canal. — Work  on  the  tunnel  outlet 
canal  and  the  border  cnnal  around  Lower 
Klamath  Lake,  which  is  being  performed  by 
Bureau  of  Reclamation  forces,  requires  the 
construction  of  about  12  miles  of  canal,  with 
a  bottom  width  of  8  to  16  feet  and  water 
depth  of  4  to  6.3  feet,  Involving  the  excava- 
tion of  about  513,000  cubic  yards  of  material 
and  installation  of  9  minor  structures. 

On  this  work  one  1'  &  H  class  775-dragline 
excavator  equipiied  with  a  2-cubic-yard  bucket 
is  being  employed  on  the  canal  excavation. 
To  date  1%  miles  of  canal,  Involving  the  exca- 
vation of  about  95,000  cubic  yards  of  material, 
are  completed.  Other  work  on  this  feature, 
such  as  clearing  right  of- way,  leveling  road- 
way for  dragline  excavator,  and  Installation 
of  the  minor  structures,  is  being  performed  by 
CCC  enrollees  from  Camp  BR-41. 


Lower  Klamath  Lake  Wildlife  Area 

The  United  States  Fish  and  Wildlife  Serv- 
ice is  actively  engaged  in  preparing  the 
29,000-acre  wildlife  area  In  Lower  Klamath 
Lake  to  receive  the  waters  from  Tule  Lake. 
This  program  calls  for  the  construction  of 
approximately  30  miles  of  dikes,  which  when 
completed  will  permit  regulation  of  the  water 
area  in  4  separate  ponds,  with  a  possible 
water  area  of  17,000  acres.  The  remaining 
12,000  acres  are  higher  marginal  lands  that 
will  be  developed  for  feeding  and  nesting 
grounds. 

With  the  exception  of  Government  em- 
ployees, such  as  dragline  operators  and  a  few 
skilled  workers,  this  work  is  being  performed 
by  CCC  enrollees  from  Camp  FWS  No.  3.  To 
date  some  7>/j  miles  of  dikes,  Involving  the 
excavation  of  about  650,000  cubic  yards,  hare 
been  built. 

The  following  is  the  equipment  being  used 
on  this  work : 

Three  dragline  excavators  1  cubic  yard. 

One  12-cubic  yard  carryall  powered  by  RD-8 
tractor. 

One  48-inch  elevating  grader  powered  by 
RD-8  tractor. 

Two  RD-7  tractors  equipped  with  bull- 
dozers. 

Two  road  graders. 

Discount  on  Certain  Bureau 
Publications 

Boulder  Canyon  Project  Final  Reports. — To 
date  nine  of  the  series  of  final  reports  on 
the  Boulder  Canyon  project  have  been  printed. 
These  bulletins  and  the  prices  at  which  they 
may  be  purchased  are  as  follows : 

PART  V.- — Technical  Investigations 

Paper  Cloth 
Bulletin  1,  Trial  Load  Method  of  Analyzing 

Arch  Dams $1.50  $2.00 

Bulletin  2,  Slab  AnaloRy  Experiments            1.00  1.50 

Bulletins,  Model  Tests  of  Boulder  Dam..     1.80  2.00 

Bulletin  4,  Stress  Studies  for  Boulder  Dam.  1.50  2.00 
Bulletin  5,  Penstock  Analysis  and  Stiffener 

Design 1.00  1.50 

Bulletin  6,  Model  Tests  of  Arch  and  Canti- 
lever Elements 1.00  1.50 

PART  VI. — Hydraulic  Investigations 

Paper  Cloth 

Bulletin  1,  Model  Studies  of  Spillways $1.00  $1. 50 

Bulletin  2,  Model  Studies  of  Penstocks  and 

Outlet  Works. 1.00  l.SO 

PART  VII.- — Cement  and  Concrete  Investigations 

Paper          Cloth 
Bulletin  1,  Thermal  Properties  of  Concrete    $1.00          $1.50 

On  the  above  single  copy  list  prices  for  the 
various  publications,  a  discount  of  25  percent 
of  the  total  sum  represented  is  allowed  on 
orders  of  40  or  more.  The  40  volumes  may  be 
of  the  same  bulletins  or  an  assortment  of 
them.  Shipments  will  be  sent  prepaid. 

Concrete  Manual. — The  above  discount  also 
applies  to  bulk  shipments  of  the  third  edi- 
tion of  the  Concrete  Manual,  the  list  price  of 
which  is  $1  IHT  copy. 
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Engineers  Visit  All-American  Canal 

Structures 


ON  the  morning  of  February  10,  Profs.  Walter 
W.  Weir,  drainage  engineer,  Berkeley ;  R.  E. 
Storie,  associate  soils  technologist,  Berkeley ; 
and  C.  N.  Johnston,  assistant  irrigation  en- 
gineer, College  of  Agriculture,  division  of 
soils,  University  of  California,  Davis,  Calif., 
inspected  the  Gila  pumping  plant  and  struc- 
tures on  the  gravity  section  of  the  Gila 
Canal. 

At  Imperial  Dam,  the  party  was  joined  by 
Profs.  Frank  Adams,  irrigation  engineer,  and 
J.  B.  Brown,  extension  irrigation  engineer,  of 


the  University  of  California,  Berkeley ;  and 
by  Martin  Hubberty,  irrigation  engineer,  Col- 
lege of  Agriculture,  University  of  California, 
Los  Angeles. 

After  inspection  at  Imperial  Dam,  the 
party  was  conducted  over  the  All-American 
Canal;  had  lunch  in  Yuma,  and  after  lunch, 
Pilot  Knob  Check  and  Wasteway,  Coachella 
Check  and  Headgate  structure,  drops  2,  3, 
4,  and  5  were  inspected.  The  party  dis- 
banded at  Calexico.  The  visitors  were  photo- 
graphed at  Pilot  Knob  Check  and  Wasteway. 


Left  to  right:  L.  J.  Foster,  T.  A.  Clark,  Prof.  R.  E.  Storie,  Prof.  Martin  Hubberty, 
Prof.  J.   B.   Brown,  Prof.   Frank  Adams,  Prof.   C.   N.  Johnston,  Dick  Hubberty, 

Prof.  Walter  W.  Weir 


Articles  on  Irrigation  and  Related  Subject 

By  EVA  HASSELQUIST,  Engineering  Division,  Washington  Office 


ABSORPTIVE  FORM  LINING.  R.  C.  Pike,  project 
engineer,  Wyoming  State  Highway  Depart- 
ment, Wyoming  Uses  Absorptive  Form  Lin- 
Ing,  Western  Construction  News,  March 
1941,  pp.  73-76. 

CENTRAL  VALLEY — SHASTA  DAM.  After  Two 
Years  They  Pour  Concrete,  by  Ralph  Baker ; 
Structure  of  Shasta  Dam  begins  to  take 


1  The  articles  listed  are   not   for  distribution  by   the 
Bureau  of  Reclamation. 


form,  The  Earth  Mover  and  Road  Builder, 
March  1941,  pp.  5-8.  (First  bucket  of  con- 
crete poured  July  8,  1940.) 

COLORADO  BIG-THOMPSON.  Green  Mountain 
Dam,  general  description  of  design  and  con- 
struction methods  to  date,  Western  Con- 
struction News,  March  1941,  pp.  78-81. 

COLUMBIA  BASIN  PROJECT.  Distinctive  Fea- 
tures of  Grand  Coulee,  by  Jacob  E.  Warnock, 
Civil  Engineering,  December  1940,  pp.  779- 


82 ;  "World's  Biggest,"  by  Karl  Stoffel,  Ex- 
cavating Engineer,  March  1941,  pp.  146-49. 

CONCRETE  MIXING  AND  PLACING  ON  LARGE 
DAMS.  I.  Organization  and  Equipment ;  II. 
Performance  and  Price ;  by  Adolph  J.  Acker- 
man,  Civil  Engineering,  I.  December  1940, 
pp.  761-63 ;  II.  January  1941,  pp.  19-22. 

CONTINENTAL  DIVIDE  TUNNEL.  Compressed  Air 
Magazine,  March  1941,  pp.  6391-94,  by  Allen 
S.  Park. 

IRRIGATION  AND  HYDROELECTRIC  POWER.  J.  I. 
Ballard,  Engineering  News  Record,  Febru- 
ary 13,  1941,  pp.  95-97. 

MAJOR  PROJECTS  OF  1940.  Various  contribu- 
tors, among  them  Reclamation,  Engineering 
News  Record,  February  13, 1941,  pp.  112-128. 

MULTIPLE-USE  ASPECTS  OF  IRRIGATION  PROJ- 
ECTS. By  E.  B.  Debler,  hydraulic  engineer, 
Bureau  of  Reclamation,  Denver  Office,  Civil 
Engineering,  February  1941,  vol.  11,  No.  2, 
pp.  83-86. 

PARKER  DAM.  Softening  Colorado  River 
Water— For  Metropolitan  Water  District, 
Water  Works  Engineering,  January  29, 1941, 
pp.  120-123;  Concrete  Deterioration  at,  by 
R.  F.  Blanks,  Engineering  News  Record, 
March  27,  1941,  pp.  46-49. 

PARKER  DAM  POWER  PROJECT.  By  J.  A.  Fraps, 
Civil  Engineering,  October  1940,  pp.  634-37. 

RECLAMATION,  A  STABILIZER.  John  C.  Page, 
Commissioner,  The  Constructor,  March  1941, 
pp.  74-75. 

RECLAMATION  PROGRAM  FOR  1941,  BUREAU  OF. 
Western  Construction  News,  January  1941 
pp.  14-19. 

SOFTENING  COLORADO  RIVER  WATER.  Involves 
Parker  Dam,  Water  Works  Engineering 
January  29,  1941,  pp.  120-23. 

TECHNICAL   MEMORANDA.      No.    612.    Gravity 
Analysis  of  Revised  Design  for  Friant  Dam 
by    Sidney    D.    Larson,   assistant  engineer 
(price  $3)  ;  No.  613.  Twin  Horseshoe  Con 
duits,  by  J.  E.  Soehrens,  associate  enginee 
($2)  ;  No.  614.  Determination  of  Nonlinea 
Stress  Distribution   in   Minimum   Nonover- 
flow  Section  of  Shasta  Dam,  by  S.  D.  Lar- 
son  and    D.   S.    Rand,   assistant   engineers 
($3)  ;  No.  615.  Analysis  of  a  Quarter-Plane 
With  Normal  Load,  by  W.  T.  Moody,  as 
sistant    engineer    ($0.70)  ;    No.    616.  Indue 
tion  Heating  of  Spillway  Gate  Seats  an< 
Pier  Plates,  Grand  Coulee  Dam,  by  R.  D 
Goodrich,     Jr.,     junior     engineer     ($1.70) 
Write  Chief  Engineer,  Bureau  of  Reclama 
tion,  Denver,  Colo.,  for  information  on  tech 
nical  memoranda. 

TWENTY-FIVE  YEARS  OF  RECLAMATION.  By  D 
L.  Brechner,  The  Engineer's  Bulletin,  Janu 
ary  1941,  pp.  12-13. 

"WORLD'S  BIGGEST."  By  Karl  Stoffel,  Excavat 
ing  Engineer,  March  1941.  pp.  146-49 
Newspaperman's  description  of  Grand  Cou 
lee  Dam. 

YEAR  IN  RESEARCH,  THE.  N.  A.  Bowers,  En 
gineering  News  Record,  February  13,  1941 
pp. 
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Angostura  Project  Approved 


INSTRUCTION  of  the  Angostura  "work  re- 

E"  irrigation  project  in  South  Dakota  has 
i  approved  by  President  Roosevelt. 

The  project  will  supply  water  for  16,210 
of  drought-stricken  dry-farmed  land  in 

t  Cheyenne  River  Valley  in  the  western  part 
the  State.  The  cost  of  construction  is 

imated  at  $3,938,000  of  which  $2,040,000  is 
cted  to  be  expended  by  the  Work  Projects 
nil  list  ration  and  the  Civilian  Conservation 
ps. 

The  remainder  of  the  cost,  $1,898,000,  is 
ubursable  and  will  be  expended  by  the 

ureau  of  Reclamation,  with  $448,000  of  this 
allotted  to  land  acquisition  and  develop- 

ent  by  the  Department  of  Agriculture. 

The  Angostura  project  is  the  ninth  work 

•lief  irrigation  development  approved  by  the 
sident  for  construction  by  the  Bureau  of 

clamatlon   to  stabilize  agricultural   condi- 

ons  in  droughty  areas. 

The   projects   are   expected    to   contribute 

vard  the  solution  of  problems  arising  out 

1  interstate  movements  of  agricultural  popu- 
lations by  providing  farms  for  farm  peoples 
who  have  been  forced  to  leave  other  sub- 
niiirninal  areas,  and  by  stabilizing  the  farm 
nay  of  the  regions. 

The  projects  also  contribute  toward  solu- 
tion of  the  unemployment  problem  by  pro- 
viding considerable  employment  in  construc- 
tion stages,  and  should  contribute  to  the  per- 
niMiicnt  solution  of  this  problem  in  the  vicin- 
ity liy  the  stabilization  of  its  agricultural 
economy. 

The  eight  projects  previously  approved  by 
the  President,  their  location,  irrigable  acreage, 
ainl  total  estimated  cost  are:  Buffalo  Rapids, 
Mont.,  27,100  acres,  $2,400,000;  Buford- 
Tivnton,  N.  Dak.,  13,400,  $1,500,000;  Rapid 
Viillo\.  s.  Dak.,  12,000,  $2,910,000;  Mirage 
Hiits,  Nebr.,  12,000,  $2,560,000;  Bismarck, 
X.  I  >nk.,  4,876,  $590,000;  Eden,  Wyo.,  20,000, 
S--MI.-..000;  Newton,  Utah,  2,225,  $618,000; 
and  Mancos,  Colo.,  10,000,  $1,600,000. 

The  irrigable  acreage  of  these  nine  work- 
r.'lii  f  irrigation  projects  is  117,735  acres  (in- 
cluding the  12,500  originally  authorized  with 
i-iiiiM-.^i'iii-y  funds  on  Buffalo  Rapids),  at  an 
<:i  .-i  iniiited  cost  of  $14,623,000,  of  which 
S'l.-J'NUOO  is  reimbursable. 

The  Angostura  project  lands  are  located 
in  the  Cheyenne  River  Valley  east  of  Hot 
Springs.  The  area  was  settled  in  the  early 
niin  ties  in  160-acre  homesteads.  Fair  crops 
and  small  grains  have  been  raised  under 
favorable  conditions,  but  crop  failures  have 
ixviirretl  in  nearly  every  year  since  1931 
dui-  to  subnormal  precipitation.  Many  of  the 
original  homesteaders  have  been  forced  to 
sell  their  properties  ami  as  a  result  the  land 
holdings  In  single  ownership  are  now  quite 
large. 

Th,.  principal  features  of  the  project  are  a 
diiin  ami  storage  reservoir  on  the  Cheyenne 


River  about  6  miles  southeast  of  Hot  Springs, 
a  distribution  system  of  canals  and  laterals 
leading  from  the  reservoir  to  the  project  lands, 
and  a  drainage  system  which  will  be  built 
when  the  seepage  conditions  make  it  necessary. 

The  estimated  height  of  the  dam,  which 
will  create  the  reservoir,  Is  132  feet  above 
foundation,  and  its  crest  length  approxi- 
mately 600  feet,  exclusive  of  spillway  and 
dike.  An  unusually  large  spillway  capacity 
is  needed  to  bypass  flood  flows  around  the 
dam,  and  it  is  planned  to  provide  this  by  a 
permanent  spillway  equipped  with  two  radial 
gates  and  an  emergency  spillway  consisting 
of  an  uncontrolled  concrete  crest  1,030  feet 
in  length. 

The  estimated  capacity  of  the  reservoir  is 
120,000  acre-feet,  of  which  40,000  acre-feet 
will  be  available  for  irrigation  use.  The  re- 
maining 80,000  acre-feet  will  be  used  largely 
for  silt  storage  and  may  possess  consider- 
able benefits  for  recreation. 

The  estimated  length  of  the  main  canal  is 
30  miles.  One  of  its  major  structures  will 
be  an  inverted  siphon  across  the  Cheyenne 
River. 

Monetary  requirements  for  the  construction 
of  the  Angostura  project  to  July  1,  1941, 
are  estimated  at  $250,000  by  the  Bureau  of 
Reclamation,  and  $200,000  for  land  acquisition 
and  development  by  the  Department  of  Agri- 
culture. 

Construction  of  the  project  is  expected  to 
await  assurance  of  participation  by  Fall 
River  County  in  furnishing  rights-of-way,  and 
also  sufficient  progress  in  land  acquisition 
by  the  Department  of  Agriculture  to  insure 
the  reduction  of  present  large  laud  holdings 
to  family-size  farms,  providing  benefits  to 
the  maximum  number  of  settlers. 

Enlargement  Willow  Creek  Dam 
Sun  River  Project 

CONTRACT  was  awarded  March  13,  1941,  to 
the  Barnard-Curtiss  Co.  of  Minneapolis,  Minn., 
on  its  low  bid  of  $92,080,  for  work  on  the 
enlargement  of  Willow  Creek  Dam  and  other 
construction  to  provide  additional  storage  of 
water  for  irrigation  on  the  Sun  River  proj- 
ect, Montana. 

The  contract  includes  the  raising  of  Willow 
Creek  Dam  and  the  gate  tower  of  the  outlet 
works,  the  reconstruction  of  the  stilling  basin 
at  the  downstream  end  of  the  outlet  works, 
blanketing  the  upstream  slope  adjacent  to  the 
north  end  of  the  dam,  the  construction  of  dikes 
Nos.  2,  3,  4,  and  5,  and  an  emergency  spillway. 

Willow  Creek  Dam,  one  of  the  three  dams 
on  the  Sun  River  project,  is  located  on  Willow 
Creek  5  miles  northwest  of  Augusta,  Mont. 
By  raising  the  height  of  the  71-foot  dam  and 
completing  the  other  work  under  this  contract, 
the  reservoir  capacity  will  be  increased  from 


16,700  to  42,000  acre-feet.  Water  to  fill  the 
additional  capacity  will  be  obtained  from  the 
Sun  River  through  an  8-mlle  canal,  now  being 
constructed  by  CCC  forces. 

Of  the  ultimate  Irrigable  project  area  of 
107,000  acres,  lying  in  Teton  and  Cascade 
Counties,  Mont.,  61,000  acres  are  now  under 
irrigation.  With  the  enlargement  of  the  stor- 
age system  and  the  completion  of  the  distri- 
bution system,  water  will  be  available  to  serve 
the  entire  project  area. 

The  contractor  js  required  to  begin  work 
within  10  days  after  receipt  of  notice  to  pro- 
ceed and  complete  the  job  within  170  days. 

/  Am  an  American 


Day 


THE  people  of  the  United  States  will  cele- 
brate "I  Am  an  American  Day"  on  a  national 
scale  on  Sunday,  May  18.  The  President, 
at  the  request  of  Congress,  Issued  the  first  of 
his  annual  proclamations  as  follows: 

WHEREAS  Public  Resolution  No.  67,  ap- 
proved May  3,  1940  (54  Stat.  178),  provides, 
in  part: 

That  the  Third  Sunday  In  May  each  year  be, 
and  hereby  is,  set  aside  as  Citizenship  Day 
and  that  the  President  of  the  United  States 
is  hereby  authorized  and  requested  to  issue 
annually  a  proclamation  setting  aside  that 
day  as  a  public  occasion  for  the  recognition 
of  all  who,  by  coming  of  age  or  naturalization, 
have  attained  the  status  of  citizenship,  and 
the  day  shall  be  designated  as  "I  Am  an 
American  Day". 

That  the  civil  and  educational  authorities 
of  States,  counties,  cities,  and  towns  be,  and 
they  are  hereby,  urged  to  make  plans  for  the 
proper  observance  of  this  day  and  for  the 
full  instruction  of  future  citizens  in  their 
responsibilities  and  opportunities  as  citizens 
of  the  United  States  and  of  the  States  and 
localities  in  which  they  reside : 

NOW,  THEREFORE,  I,  FRANKLIN  D. 
ROOSEVELT,  President  of  the  United  States 
of  America,  do  hereby  designate  Sunday, 
May  18,  1941,  as  "I  Am  an  American  Day" 
and  urge  that  this  day  be  observed  as  a  public 
occasion  in  recognition  of  our  citizens  who 
have  attained  their  majority  or  who  have 
been  naturalized  within  the  past  year.  And  I 
do  call  upon  all  Federal,  State,  and  local  of- 
ficials, and  all  patriotic,  civil,  and  educational 
organizations  to  join  in  exercises  calculated 
to  Impress  upon  all  our  citizens,  both  native- 
born  and  naturalized,  the  special  significance 
of  citizenship  in  this  Nation. 

IN  WITNESS  WHEREOF,  I  have  hereunto 
set  my  hand  and  caused  the  seal  of  the 
United  States  of  America  to  be  affixed. 

DONE  at  the  City  of  Washington  this  27th 
day  of  March,  in  the  year  of  our  Lord  nineteen 
hundred  and  forty-one,  and  of  the  Independ- 
ence of  the  United  States  of  America  the  one 
hundred  and  sixty-fifth. 

FRANKLIN  D  ROOSEVELT 
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Sims  Ely  Retires 


FOR  the  past  9%  years  Sims  Ely  held  the 
only  position  of  its  kind  in  the  service,  that 
of  city  manager.  In  this  capacity  at  Boulder 
City,  Nev.,  he  entered  on  duty  October  3, 
1931,  and  retired  because  of  age  on  March  31. 

City  Manager  Ely  served  all  during  the 
organizational  period  when  a  great  force  of 
employees  was  quickly  recruited  to  build  the 
highest  dam  in  the  world,  Boulder  Dam  on 
the  Colorado  River.  From  a  small  tent  colony, 
housing  Reclamation  engineers  in  1931,  the 
building  of  Boulder  City  to  house  workmen 
was  directed.  First  a  water  supply  from  the 
muddy  Colorado  River  had  to  be  developed. 
Colorado  River  water,  facetiously  referred  to 
as  "too  thick  to  drink  and  too  thin  to  plow," 
was  pumped  to  Boulder  City,  a  distance  of  7 
miles,  with  a  total  lift  of  2,000  feet.  Homes 
were  constructed,  an  electrical  system,  streets, 
sidewalks,  curbs,  and  a  sewage  system. 
Finally  landscaping  was  undertaken. 

With  living  accommodations  established,  all 
of  the  problems  of  a  thriving  city  confronted 
the  city  manager.  At  the  height  of  con- 
struction in  June  1934,  5,218  men  were  em- 
ployed with  a  monthly  pay  roll  of  a  half 
million  dollars.  These,  in  addition  to  the 
Government  engineers  and  tradespeople,  to- 
taled more  than  6,000  inhabitants,  and  created 
at  that  time  the  second  largest  city  in  the 
State  of  Nevada. 

Testimonial  Dinner  Tendered 

Mr.  Ely  performed  a  difficult  task  well 
and  upon  his  retirement  he  was  tendered 
a  farewell  dinner  at  which  leaders  in  Gov- 
ernment, civic,  and  fraternal  fields  gave  high 
praise  of  him  both  as  a  man  and  as  a  rep- 
resentative of  the  United  States  Government 
in  directing  the  affairs  of  the  city.  Speak- 
ing in  behalf  of  the  Bureau  of  Reclamation, 
E.  A.  Moritz,  Director  of  Power,  paid  tribute 
to  Ely's  vision,  judgment,  and  ability.  Local 
businessmen,  officers  of  the  power  contrac- 
tors, president  of  the  Rotary  Club,  and  many 
others  joined  in  making  this  a  representative 
gathering  of  the  people  with  whom  Mr.  Ely 
was  associated  in  earning  the  press  reference 
"model  town." 

Sims  Ely  was  born  on  January  7,  1862, 
in  Overtoil  County,  Tenn.  He  attended 
Hutchinson  High  School  in  Kansas  and  the 
College  of  Commerce,  Wesleyan,  Bloomington, 
111.  He  entered  the  newspaper  field  and  was 
editor  and  publisher  of  a  Hutchinson  news- 
paper and  one  at  Phoenix,  Ariz.,  before  serv- 
ing in  appointive  positions  under  four  Gov- 
ernors of  Arizona.  In  1920-21  Mr.  Ely  served 
as  executive  secretary  of  the  Arizona  re- 
sources board  and  worked  on  the  plan  for 
the  Colorado  River  compact,  laying  the  foun- 
dation for  the  Boulder  Canyon  project,  the 
principal  engineering  feature  of  which  is 
Boulder  Dam. 
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Sims  Ely 

Mr.  Ely's  retirement  from  the  job  of  city 
manager  of  Boulder  City  was  twice  deferred 
for  a  1-year  period  by  the  President  in  1939 
and  1940  in  order  to  retain  his  services. 

Mr.  Ely  states  he  does  not  expect  to  climb 
"on  any  shelf,"  but  after  a  visit  with  his 
sons  and  daughter  in  Phoenix  and  Cleveland, 
will  go  to  Washington,  D.  C.,  to  join  his  son 
Northcutt  Ely  in  his  law  office. 

On  April  8,  John  C.  Page,  Commissioner  of 
Reclamation,  wrote  Mr.  Ely  as  follows: 

"Due  to  the  regulations  and  requirements 
of  the  Government,  your  services  as  city 
manager  at  Boulder  City  have  been  termi- 
nated, and  I  want  to  take  this  opportunity 
to  express  to  you,  both  personally  and  offi- 
cially, the  real  loss  which  the  Bureau  feels 
in  your  separation. 

"Beginning  with  the  early  days  in  Boulder 
City  and  on  the  day  of  my  first  meeting  you, 
when  Secretary  Wilbur  initiated  construction 
of  Boulder  Dam,  the  impression  of  merit  and 
of  loyalty  to  the  Bureau  which  you  created, 
has  prevailed  through  the  long  years  of  serv- 
ice and  association  with  you.  I  am  sure 
you  have  established  a  record  which  will 
stand  for  all  time,  as  the  administrator  of 
an  unusual  community,  created  under  unusual 
circumstances,  and  requiring  special  quali- 
fications for  its  administration,  which  quali- 
fications you  have  had  in  a  high  degree.  Your 
successful  administration  will  stand  as  a 
monument  to  your  service. 

"Because  of  my  wide  acquaintance  at 
Boulder  City  and  in  the  southwest  territory, 


I  personally  know  in  what  esteem  you  are 
held  by  all  classes  of  people.  I  have  re- 
gretted that  during  the  last  few  years  our 
paths  have  been  rather  far  apart,  and  I  wel- 
come the  news  from  you  that  you  will  soon 
arrive  in  Washington  where  we  can  renew 
our  associations  and  enjoy  talking  over  the 
experiences  which  we  both  lived  at  Boulder 
City." 

Secretary  of  the  Interior  Harold  L.  Ickes 
sent  his  regards  to  Mr.  Ely  immediately  fol- 
lowing his  retirement  and  stated:  "I  could  not 
let  your  retirement  pass  without  telling  you 
that  the  skill  with  which  you  handled  your 
unique  and  difficult  assignment  at  Boulder 
City  always  excited  my  admiration. 

"It  must  be  a  warming  consolation  to  you, 
now  that  your  work  as  City  Manager  is  done, 
to  know  that  all  recognize  that  to  you  is  due 
the  credit  for  the  fine  reputation  of  our  model 
Government  town." 

In  his  "active"  retirement  Mr.  Ely  carries 
the  best  wishes  of  his  associates  for  con- 
tinued good  health  and  happiness. — M.  A.  S. 


Shasta  Dam  Cooling  System 

SO  much  tubing  or  pipe  is  required  for  cool- 
ing the  great  mass  of  concrete  being  placed 
in   Shasta,  the  largest  and  highest  concrete 
(lain    in    the    World,    that    several    contracts 
have  recently  been  let  for  furnishing  the  noc 
essary   material.     Announcements  have  been 
made  by   Secretary  of  the  Interior,   Harolc 
L.  Ickes,  of  four  awards  of  contract,  the  firs 
of  which  was  for  the  furnishing  of  290,000 
couplings  for  connecting  1-inch  diameter  cool 
ing  pipe  to  the  Appleton  Electric  Co.  of  Chi 
cago,   111.,  on   its  bid  of  $66,787. 

Each  coupling  will  be  fitted  with  a  rubber 
ring  gasket  and  a  steel  follower  ring  to  pre 
vent  leakage.  Cold  water  circulated  througl 
the  1-inch  tubing  or  pipe  embedded  in  the 
dam  will  cool  the  mass  of  concrete  being 
poured  in  blocks  that  will  reach  a  height  of 
560  feet  and  stretch  across  the  canyon  3,500 
feet.  The  dam  will  be  780  feet  thick  at  the 
base,  including,  the  apron,  and  30  feet  thick 
at  the  crest.  Approximately  6,000,000  cubic 
yards  of  concrete  will  be  used  in  building  the 
dam. 

The  same  company  on  its  bid  of  $88,865.71 
was  awarded  the  second  contract,  for  gal- 
vanized fittings  for  the  cooling  system,  con- 
sisting of  watertight  connectors,  expansion 
couplings,  and  tees,  for  the  plain-end,  thin- 
wall  tubing  which  is  being  embedded  in 
Shasta  Dam. 

The  third  contract,  calling  for  addition:! 
pipe  and  bends,  was  awarded  to  the  Lacle 
Steel  Co.  of  St.  Louis,  Mo.,  on  its  bid  ol 
$128,828.40.  The  company  will  furnish  3,000, 
000  feet  of  1-inch  outside  diameter  black  stee] 
pipe  or  tubing  and  11.000  ISO-degree  bends  ol 
5-foot  6-inch  diameter  of  the  same  tubing. 


SUGAR— A  WESTERN  INDUSTRY 


Farm  and  Home  Opportunities 


(See  note  at  close  of  listings) 


Yuma  Project,  Arizona 


Description 

40  acres,  SEKNEJ4  sec.  11,  T.  9,  24  R.; 
light  to  heavy  soil,  no  alkali;  average 
productivity;  on  paved  road. 


40  acres,  NWtfNWtf  sec.  12,  T.  9,  R.  24; 
light  to  heavy  soil,  no  alkali;  average 
productivity;  on  paved  road. 


37.05  acres,  SW^NWK  sec.  1,  T.  9,  R.  24; 
heavy  soil,  no  alkali;  average  produc- 
tivity; on  gravel  road,  1  mile  to  paved 
road. 


10.15  acres  farm  unit  K,  NEJiSWtf  sec. 
10,  T.  16,  S.,  R.  23,  E.,  SBM.;  20  acres 
unit  M,  sec.  10,  T.  16,  R.  23,  E.  SBM., 
Imperial  Co.,  Calif.;  light  soil,  no  alkali; 
average  productivity;  improved  road,  8 
miles  from  paved  road. 

NOTE.— This  feature  has  appeared  in  several  previous 
issues  of  the  ERA  and,  as  stated  in  those  issues,  the  facts 
presented  are  subject  to  verification,  as  the  Bureau  of  Reclama- 
tion cannot  undertake  this  task  and  cannot  be  responsible  for  the 


Price  and  Owner 

$150  per  acre;  down 
payment,  $2,500, 
balance  $500  per 
year;  W.  A.  Muesse, 
box  121,  Yuma, 
Ariz. 

$150  per  acre;  down 
payment,  $2,500, 
balance  $500  per 
year;  W.  A.  Muesse, 
box  121,  Yuma, 
Ariz. 

$150  per  acre;  down 
payment,  $2,500, 
balance  $500  per 
year;  W.  A.  Muesse, 
box  121,  Yuma, 
Ariz. 

$125  per  acre;  down 
payment,  $1,500; 
balance,  terms  to 
suit;  contact  Bureau 
of  Reclamation, 
Yuma,  Ariz. 


Remarks 

Well     leveled     and 
fenced. 


Well      leveled     and 
fenced. 


Well     leveled     and 
fenced. 


Well  leveled  and 
fenced;  house  and 
large  chicken 
house. 


accuracy  of  representatiom  made.  Interested  persons  should 
communicate  direct  in  accordance  with  the  Information 
contained  in  the  listing.  Listings  should  be  cleared  through 
project  offices  shown  on  the  inside  of  the  back  cover  page. 


Saco  Divide  Project,  Montana,  Approved 


CONSTRUCTION  of  the  Saco  Divide  project 
in  Montana  has  been  approved  by  the  Presi- 
dent. The  Saco  Divide  project  is  the  tenth  ap- 
proved for  construction  in  droughty  areas 
under  the  water  conservation  and  utilization 
program  inaugurated  in  1939. 

The  project  lands  comprise  9,400  acres, 
situated  between  Beaver  Creek  and  Milk  River 
near  Saco,  Mont,  in  Phillips  and  Valley 
Counties,  above  the  Nelson  South  Canal  of  the 
Milk  River  project.  They  are  planned  to  be 
irrigated  by  pumping  from  the  Nelson  South 
Canal,  which  will  be  slightly  enlarged  for  a 
distance  of  10  miles. 

Water  for  irrigation  will  be  raised  a  maxi- 
mum height  of  85  feet  and  will  be  conveyed 
to  the  farms  by  a  lateral  system  approxi- 
mately 30  miles  in  aggregate  length.  Elec- 
trical energy  for  pumping  is  expected  to  be 
obtained  from  the  Montana  Power  Co.  or 
from  the  plant  now  being  installed  at  Fort 
Peck  Dam,  and  will  be  delivered  by  transmis- 
sion lines  already  in  existence  or  to  be  erected 
by  the  Bureau  of  Reclamation. 

As  the  project  will  use  the  irrigation  facili- 
ties of  the  Milk  River  project,  it  is  expected 
that  the  Bureau,  which  will  construct  the  irri- 


gation  works,  will  also  operate  the  system 
after  the  various  irrigation  features  are 
built,  and  will  negotiate  contracts  with  the 
water  users  for  the  repayment  of  construc- 
tion charges. 

The  Department  of  Agriculture  plans  to 
purchase  the  excess  lands,  divide  them  into 
economic-sized  units,  and  settle  them  in  part 
with  drought-stricken  farmers.  It  also  ex- 
pects to  level  the  rough  lands  and  to  dig 
the  necessary  farm  ditches. 

Actual  construction  of  the  project  by  the 
Bureau  of  Reclamation  cannot  be  started 
until  the  Department  of  Agriculture  has  made 
sufficient  progress  in  obtaining  control  of  the 
land  at  prices  which  do  not  exceed  the  ap- 
praised valuation,  to  insure  the  successful 
operation  of  the  project. 

The  Civilian  Conservation  Corps  and  the 
Work  Projects  Administration  are  expected  to 
provide  most  of  the  labor  and  a  small  amount 
of  materials,  supplies,  and  equipment. 

The  total  estimated  cost  of  construction, 
land  acquisition,  and  land  development  for 
the  project  is  $1,075,000.  Of  this  amount  $560,- 
000  is  to  be  repaid  by  the  water  users.  Ex- 
cept for  a  small  sum  to  be  credited  to  the 


project  from  the  sale  or  transfer  of  construc- 
tion equipment  after  completion  of  construc- 
tion, the  balance  of  the  cost  will  be  provided 
in  the  form  of  labor,  materials,  and  supplies 
by  CCC  and  WPA.  Of  the  total  estimated 
cost  of  the  project,  $595,000  is  to  be  expended 
by  the  Bureau  of  Reclamation  for  constructing 
irrigation  works,  and  $480,000  by  the  Depart- 
ment of  Agriculture  for  land  acquisition  and 
development. 

Economic  Features 

The  principal  crops  to  be  raised  on  the 
project  will  be  forage  and  small  grains  to  sup- 
port the  livestock  industry.  The  main  line 
of  the  Great  Northern  Railroad  passes  through 
Saco  a  few  miles  from  the  project,  thus  pro- 
viding access  to  markets. 

The  project  is  expected  to  contribute  toward 
the  solution  of  problems  arising  out  of  inter- 
state movements  of  agricultural  populations 
by  providing  farms  for  farm  peoples  who 
have  been  forced  to  leave  other  submarginal 
farm  areas,  and  by  stabilizing  the  farm 
economy  of  the  farm  areas  comprising  the 
unit.  The  project  will  also  contribute  toward 
the  solution  of  the  unemployment  problem 
by  providing  considerable  employment  in  its 
construction  stages. 

Milk  River  Project  First  Irrigated  in  1911 

The  Milk  River  Reclamation  project  on 
the  Milk  River  in  Elaine,  Phillips,  and  Val- 
ley Counties,  Mont.,  was  brought  under  irri- 
gation by  the  Bureau  in  1911.  Fresno  Dam 
on  the  Milk  River  above  the  project  lands 
was  completed  last  year  by  the  Bureau  to  pro- 
vide supplemental  water  storage  for  the  proj- 
ect and  for  adjacent  lands.  One  of  the  main 
canals  of  the  project  has  a  larger  capacity 
than  is  needed  for  the  lands  in  cultivation 
and  the  community  has  been  urging  for  many 
years  that  the  additional  area  of  9,400  acres 
of  fertile  but  arid  lands  lying  above  this  canal 
in  the  Saco  Divide  project  be  brought  under 
cultivation.  The  project  was  also  recom- 
mended for  construction  by  the  Northern 
Great  Plains  Committee. 

However,  the  cost,  plus  that  for  the  works 
already  constructed,  including  Fresno  storage, 
made  the  Saco  Divide  project  infeasible  until 
the  Congress  passed  Public  No.  841,  "An  act 
authorizing  allocation  of  funds  for  the  con- 
struction of  the  Saco  Divide  unit,  Milk  River 
project,  and  for  other  purposes."  This  act 
provided  that  the  part  of  the  cost  of  the 
Fresno  Dam  and  reservoir  allocated  to  the 
Saco  Divide  project  and  the  new  construction 
should  be  repaid  in  accordance  with  the 
provisions  of  the  Water  Conservation  Appro- 
priation, and  that  the  cost  of  the  other  com- 
mon facilities  of  the  Milk  River  project  allo- 
cated to  the  Saco  Divide  unit  should  be  re- 
paid in  not  more  than  20  annual  installments, 
the  first  to  accrue  not  later  than  the  year 
following  the  last  installment  due  and  payable 
for  Fresno  storage  and  the  new  construction. 
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NOTES   FOR  CONTRACTORS 


Specification 

V. 

Project 

Bids 
opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Contract 
awarded 

Name 

Address 

1474-D 

1475-D 
1476-D 

1477-D 
1478-D 

1471-D 

>'•:<">   \ 
A-33,  154-A 

A-33.  162-A 
32,  992-  A 

MO 

954 
1479-D 

1480-1) 

1  (V.l     I  > 

10,  21.1-  A 

C-38,  197-A 
MO 

947 

951 
A-33,  166-A 
1481-D 

1491-D 

C-38,  219-A 

172-  A 
1482-U 

I4S4-I) 

1487-D 

II"  H 
11   K508-A 

I4&777-A 
u.,:u  A 
34,075-C 
952 

Parker    Dam     Power, 
Ariz.-CalU. 

Columbia  Basin,  Wash. 

Colorado-Big    Thomp- 
son, Colo. 

Rio  Grande,  N.  Mex.- 
Tex. 

Colorado-Big    Thomp- 
son, Colo. 

Deschutes,  Greg  

1941 
Feb.  27 

Feb.  26 
Feb.  25 

Feb.  24 
Feb.  28 

Jan.    28 

1940 
Dec.  12 

1941 
Feb.  24 

Feb.  21 
Feb.   17 

Feb.  26 
Feb.  26 
Mar.    5 

Mar.  12 
Mar.  14 
Feb.  20 

Mar.    6 

1940 
Dec.     2 

1941 
Jan.    28 

Feb.  24 
Mar.    7 
Mar.  13 

Mar.  18 

Mar.  14 
Mar.  17 
Mar.  21 

Mar.  19 

Mar.  20 
Mar.  24 
Mar.  14 

Mar.  20 

Mar.    7 
Mar.  17 
Mar.  10 

Control  switchboards  and  instru- 
ment   transformers    for    Phoenix 
substation. 

Fabricated  steel  pipe,  fittings,  valves 
and  cocks  for  the  Grand  Coulee 
power  plant. 
One    25-ton,    single-motor,     fixed- 
hoist,  overhead  traveling  crane  for 
outlet  works  at  Orecn  Mountain 
Dam. 
Carrier-current  telephone  apparatus 
for  Elephant  Butte  power  plant, 
Deming  and  Central  substations. 
One  50-ton,  motor-operated,  over- 
head traveling  crane  with  a  10-ton 
auxiliary  hoist  for  Qreen  Moun- 
tain power  plant. 
Furnishing  1,330  tons  of  sand  and 
1,960  tons  of  gravel  for  North  Unit 
main  canal. 

One  stakebody  and  three  dumpbody 
trucks. 

Cabinets,  switches  and  miscellane- 
ous equipment  for  Shasta  power 
plant. 
Steel  reinforcement  bars  (1,387,300 
pounds). 
Steel  reinforcement  bars  (2,134,627 
pounds). 

Installation  of  the  centralized  traffic 
control  system,  and  telegraph  and 
telephone  facilities  for  the  South- 
ern Pacific  R.  R.  relocation. 
Construction  of  transmission  lines, 
Elephant    Butte,    N.    Mex.,    to 
Deming,  N.  Mex.,  and  Doming  to 
Central,  N.  Mex. 
Automatic  floats,  control-shaft  op- 
erating mechanisms,  position-indi- 
cator receivers,  and  position  in- 
dicators   for    drum-gate    control 
equipment. 
Rail  expansion   devices,   including 
castings,   guard   rails,   bolts  and 
washers  for  Pit  River  bridge. 
Tower  assemblies  for  230-kv.  trans- 
former circuits  Nos.  1,  2,  and  3  for 
Grand  Coulee  power  plant. 
IMesel-engine-driven    crawler    trac- 
tors and  carryall  scrapers. 

The  Wolfe  4  Mann  Manu- 
facturing Co. 
Allls-Chalmers  Manufactur- 
ing Co. 
U.  S.  Pipe  Bending  Co  

Albert  Pipe  Supply  Co.,  Inc 

Baltimore,  Md  
Denver,  Colo 

1  $20,  594.  00 
»  2,  812.  00 
'8,950.00 

<  32.  523.  00 
9,200.00 

113,150.00 
23,990.00 

•3,990.02 

'13,170.97 
•  20,  177.  45 

36,209.79 
66,385.29 

133,  580.  52 
'  57,  491.  50 
'  19,  400.  00 

8,964.00 
24,  358.  95 

'12,949.04 

C) 
'14,  6«0.  00 

•153,094.27 
•  580,  366.  40 

1215,913.00 
36,695.00 
•525.00 

•672.00 
51,  577.  50 

•13,116.00 
17,  054.  55 
•  9,  134.  40 

•1,060.00 

"2,448.00 
"  1.488.12 
3,896.00 

'  9,  270.  00 
29,250.00 

17,482.54 

'  39,  860.  00 
15,056.45 

147,660.00 
•72.471.00 
'•25.593.00 

Mar.  12 
Mar.  11 
Mar.    8 

Mar.  11 
Mar.    5 

Do. 

Mar.  12 

Mar.    5 

Do. 
Mar.  10 

Mar.  12 
Do. 

Mar.  17 
Do. 
Mar.  20 

Mar.  17 
Mar.  19 
Do. 
Mar.  19 
Mar.  21 

Do. 

Do. 
Do. 
Mar.  20 

Do. 
Mar.  25 

Mar.  26 
Mar.  27 
Mar.  29 

Mar.  28 

Do. 
Do. 
Mar.  29 

Do. 

Apr.     1 

Apr.    4 

Do. 
Do. 

Apr.  8 
Do. 
Do. 

F.  o.  b.  Phoenix,  Ariz... 

F.  o.  b.  Odair,  Wash. 
Discount  2  percent. 
Discount  2  percent  

San  Francisco,  Calif 

Brooklyn,  N.  Y... 
San  Francisco,  Calif 

Schenectady,  N.  Y. 
San  Francisco,  Calif 

Bend  Oreg 

Discount  H  percent  

F.  o.  b.  Engle,  Deming 
and  Central,  N.  Mex. 

General  Electric  Co  

Cyclops  Iron  Works.  . 

Bend  Sand  &  Gravel  Co  — 

Yellow    Truck    &    Coach 
Manufacturing  Co. 

Westinghouse    Electric    4 
Manufacturing  Co. 

Judson  Steel  Corporation... 
Capitol  Steel  &  Iron  Co  

Fritz  Ziebarth  

Newton,  Utah  

Pontiac  Mich 

Discount  $25  each  truck. 
F.  o.  b.  Coram,  Calif.... 
do 

Central  Valley,  Calif.... 
do  

Denver,  Colo  
Oakland  Calif 

Tucumcari,  X.  Mex  
Central  Valley,  Calif  ... 

Rio  Grande,  N.  Mex.- 
Tcx. 

Columbia  Basin,  Wash  . 
Central  Valley,  Calif  .... 

Oklahoma  City, 
Okla. 

Long  Beach,  Calif... 
Denver,  Colo  
Yakima,  Wash 

F.  o.  b.  Tucumcari,  N. 
Mex.    Discount  1  per- 
cent. 

Colorado     Engineering     & 
Construction  Co. 

Valley  Iron  Works  

Discount  M  percent  
do 

Conley  Frog  A  Switch  Co... 
Bethlehem  Steel  Co 

Memphis,  Tenn  
Bethlehem  Pa 

Columbia  Basin,  Wash. 

Buford-Trenton,        N. 
Dak. 

Columbia  Basin,  Wash. 
....do  

F.  o.  b.  Leetsdale,  Pa... 

F.  o.  b.  Williston.    Dis- 
count $100. 

Caterpillar  Tractor  Co    . 

Peoria,  HI 

R.  O.  Le  Tourneau  Inc 

do 

Westinghouse    Electric    & 
Manufacturing  Co. 

Erickson  Paving  Co 

Relocation  of  road  from  Mink  Creek 
to     Stranger     Creek     in     Ferry 
County. 
Earthwork,  structures,  and  concrete 
lining  for  "A"  and  "B"  canals 
and  laterals,  unit  No.  1,  Yuma 
Mesa  Division. 
Clearing  a  part  of  the  Shasta  reser- 
voir site. 
Metal  handrailing 

Oila,  Ariz  

Mittry  Brothers  Construc- 
tion Co. 

Wixson  and  Crowe 

Los  Angeles,  Calif... 

Shasta  Dam,  Calif... 
San  Francisco,  Calif 
Yakima,  Wash 

Central  Valley,  Calif.... 
....do  

California    Steel    Products 
Co. 
Valley  Iron  Works    .  . 

Columbia  Basin,  Wash. 
....do  

Two  5-ton,  low-head,  geared  trolley 
hoists;  1  cable-reel  car  hoist  and  2 
cable-reel  cars.11 
Tower  assemblies  for  left  230-kilovolt 
switchyard. 
Coupling  capacitors  and  line  traps 
Steel  floor  plates  for  Pit  River  bridge. 
2,300-volt  motor-control  equipment 
for  the  Shirley  and  Terry  pumping 
plants. 
One  12-  by  12-foot  9-Inch  radial  gate, 
1  automatic  radial  gate  hoist  and 
float-well  equipment. 

Two    11-inch    diameter    tiuttcrfly 
valves. 
Construction   of  two   4-room   resi- 
dences. 
12.500  barrels  of  standard  Portland 
cement  in  paper  sacks. 

Steel    reinforcement    bars    (707,953 
pounds). 

One  2H-cublc  yard    Diesel-engine- 
driven  power  shovel. 
Five  automobile  trucks  with  dump 
bod* 
Control  equipment,  generator  \  ull- 
age bus  structures  and  metal-clad 
switchgear  for  I'arker  power  plum  . 

Discount  )4  percent  
...do.... 

Schmitt  Steel  Co  

Portland,  Oreg 

Bethlehem  Steel  Co 

Fob  Leetsdale  Pa 

...  do 

Schenectady,  N.  Y.. 
Conshohoeken,  Pa. 
Denver,  Colo 

F.  o.  b.  Almira,  Wash... 
F.  o.  b.  Norristown,  Pa. 
F.  o.  b.  Terry,  Mont... 

Discount  M  percent  

Central  Valley,  Calif  ... 
Buffalo  Rapids,  Mont... 

Oila,  Aril  

Alan  Wood  Steel  Co.  .  . 

Westinghouse    Electric    & 
Manufacturing  Co. 

Berkeley  Steel  Construction 
Co.,  Inc. 
Western  Foundry  Co 

Berkeley  Calif 

Boulder  Canyon,  Ariz.- 
Nev. 
Yakima-Roza,  Wash  

Colorado  River,  Tex  
Central  Valley,  Calif.... 

Altus,  Okla  

Portland,  Oreg.  . 
Los  Angeles,  Calif... 

Standard  Steel  Corporation 
Valley  Iron  Works 

Discount  (j  percent  

Klug  and  Forster 

Yakima  Wash 

Lone  Star  Cement  Corpora- 
tion. 

Bethlehem  Ste«l  Co  

Dallas,  Tex 

F.  o.  b.  Rutledge,  Tex. 
Discount  $0.10  per  bar- 
rel. 
F.  o.  b.  So.  San  Fran- 
cisco.      Discount  H 
percent  on  $0.17  less 
than  bid  prices. 
Discount  2  percent  

Discount  $25  each  truck  . 

F.  o.  b.  Earp,  Calif  
do.. 

San  Francisco,  Calif 

Lima  Locomotive  Works.... 

Yellow    Truck    &    Coach 
Manufacturing  Co. 
N'el'iige  Electric  Co  ... 

Mirage  Flats,  Nebr  

Parker     Dam     Power, 
Ariz.-Calif. 

Pontiac,  Mich  
Seattle,  Wash 

(  ienrral  Electric  Co 

SchenecUdy,  N.  Y.. 
...do.... 

...d<-  ... 

...do... 

"Schedule  1.       '  Schedule  2.       '  Item  1.       <  Item  2.       >  Items  1  and  2.       •  Schedules  3  and  6.       >  Items  I.  2,  3.  and  4.       '  Schedules  1  and  2.       •  Item  3.       '•  Schedules  1  to  fi  inclusive 
-<  li e.|i ilcs  1  to  5  inclusive.  n  No  award  on  firm  2.  "  Items  2  and  3.  ><  Item  4.  >•  Schedule  3. 
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of  Soil  and  Moisture  Conservation  Operations  (HH  V.  S.  National  Bank  Bldg.);  Spencer  L.  Baird,  District  Counsel;  L.  R.  Smith,  Chief  Clerk;  Vern  H.  Thompson,  Purchasing  Agent; 
C.  A.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


Project 

OOce 

Official  in  charge 

Chief  Clerk 

District  counsel 

Name 

Title 

Name 

Addreaa 

All-Ameriean  Canal  

Yuma.  Aria  

Leo  J.  Foster  

J.  C.  Thrailkill  
Edgar  A.  Peek  

R.J.  Coffey... 
H.J.B.  Devries  
W.  J.  Burke..   ..,  

Loa  Anxelea.  Calif. 
Kl  Paao,  Tex. 
Billinxa.  Mont. 
Portland.  Orec. 
I,oe  Anxelea.  Calif. 
Billinxm.  Mont. 
Billinxa.  Mont. 
El  Paao.  Tex. 
Loe  Ancelea.  Calif. 
Loe  Anxebe.  Calif. 
Loe  Anxelea.  Calif. 
Loa  Anxelea.  Calif. 
Salt  Lake  City,  Utah. 
El  Paao.  Tex. 
Portland,  Orex. 
Portland.  Orex. 
Salt  Lake  City,  Utah. 
Loa  Anxelea.  Calif. 
Salt  Lake  City,  Utah. 
Salt  Lake  City.  Utah. 
Billinca.  Mont. 
Portland.  Orex. 
Billiuxa.  Mont. 
Portland.  Orec. 
Portland.  Orec. 
Billinxa.  Mont. 
Salt  Lake  City.  Utah. 
Salt  Lake  City.  1  tan. 
Billinxa.  Mont. 
Halt  I-ke  City.  Ut.li. 
Loa  Anxelea.  Calif. 
Portland.  Orec 
Loe  Ancelea.  Calif. 
Salt  Lake  City.  Utah. 
Salt  Lake  City.  Utah. 
Billinc*.  Mont. 
Kl  Paao.  Tex. 
Billinxa.  Mont. 
Salt  Lake  City.  Utah. 
Billinxa.  Mont. 
Billinxa.  Mont. 
Billinxa.  Mont. 
Salt  Lake  City,  Utah. 
El  Paao.  Tex. 
Portland.  Orec. 
Salt  Lake  City.  Utah. 
Portland.  Orec. 
Portland.  Orex. 
Portland.  Orec. 
Portland.  Orec. 
Loa  Ancelea.  Calif. 

§•*•----"  

Altue.  Okla  

Newell  S  Dak 

Russell  S.  Lieurance  

Construction  engineer...  ..... 

Boulder  Canyon  XV.' 
Buffalo  Rapid*  _  
Bvford-Trenton  .  
Carlabad  

Boiae.  Idaho... 
Boulder  City.  Sev  
Glendive.  Mont  
Willbton.  N.  Dak  
Carlabad.  N.  Mex  

R.J.  Newell  

Ernest  A.  MoriU  

Construction  engineer  
Director  of  power  .  

Robert  B.  Smith... 
<:...!  H.  Baird... 
Edwin  M    Bean 

B.  E.  Htoutemyer  
R.J.  Coffey  

W.  J.  Burke   . 

Parley  R.  Neeley  
L.  K.  Foster  
R.  8.  Calland 

Residen    engineer  
ISu.MTiti  endent  

Robert  L.  Newman  
E.  W.  Shepard... 
E    R  Mills 

W.  J.  Burke  
H.J.S.  Devries  
R    J    Coffey      . 

Shasta  Dam  
Friantdivieion.-  

Re>ldinx.  Calif... 
Friant.  Calif  

Ralph  Lowry..  
K    B.  Williams  

Constni  tion  engineer  

R.J.  Coffey  

R.  J.  Coffey  . 

R  J  Coffey 

,-Bix  Thompeon  

Eatea  Park.  Colo  

Cleves  H.  Howell  
Charles  P.  Seger     

Supervuiing  engineer3  

C.  M.  Voyen.... 
William  F   Sha 

J.  R.  Alexander  
H.  J.  S.  Devries  

Eennhla  Baain 

Coulee  Dam,  Wash  

F.  A.  Banks  

C.  B.  Funk  

Bend.  Oreg  
Rook  Springs.  Wyo  

D.  S.  Stuver  
Thomas  R.  Smith...  
Leo  J.  Foster  

Construction  engineer  
Construction  engineer.  ....... 

Noble  O.  Anderson  

B.  E.  StouMniyer..  ...... 
J.  R.  Alexander......... 
R.J.  Coffey  

Grand  Valley  
Kendrick  
Milk  River"""  "  '.'.'.'-".".". 

Grand  Junction.  Colo  
Reno,  Nev  
Casper.  Wyo  
Klamath  Falls.  Oreg  

Floyd  M.  Spencer  
li  MI.  J.  Matthews  
B.  E.  Hayden  
Harold  W.  Genger  _ 

Construction  engineer3  
Construction  engineer  

J.  R.  Alexander  
W  J   Burke 

W    I.  Tingley 

Superintendent  —  ,  
Superintendent.  

E.E.  Chabot  
G.  C.  Patterson  

W.  J.  Burke  
B.  E.  Stoutemyer  

Burley.  Idaho  

Stanley  R.  Marean  
C  O  Dale 

W  J   Burke 

Moon  Lake  

BBiliniiu.V.".""""."Ul"".".I"!IIIIII 
1  liver     

Provo.  Utah  
Logan,  Utah........  
Guernsey,  Wyo  

E.  O.  Larson  
I.  Donald  Jerman  
C.  F.  Gleaaon  
E.  O.  Larson  

Construction  engineer  
Resident  engineer  

Superintendent  of  power  

Francis  j/Farrell  
Francis  J.  Fan-el..."' 

J.  R.  Alexander  
J.  R.  Alexander  
W.  J.  Burke  
J.  H.Alexander  

Orland.  Calif  

D.  L.  Carmody  
R.  J.  Newell   

Superintendent  

W.D.Funk  

Robert  B.  Smith    .. 

R.J.  Coffey  

Dam  Power  —  
Pine  River.... 
Itiver  

Parker  Dam.  Calif  
Vallecito.  Colo  
Provo.  Utah  
Rapid  City.  S.  Dak  

El  Paso  Tex 

Samuel  A.  McWiUiams... 
Charles  A.  Burns  _. 
E.  O.  Larson  _____ 
Horace  V.  Hubbell  
L.  R.  Flock  

Construction  engineer  
Construction  engineer  
Construction  engineer  
Construction  engineer  

George  B.  Snow.  
Frank  E.  Gawn..  
Francis  J.  Farrell  
Joseph  P.  Siebeneicher... 
H.  11    Brrryhill    

R.  J.Coffey  
J.  R.  Alexander  
W.  J.  Burke... 
J.  R.Alexander  
H.  J.  8.  Devries  

11.    J  >.   r(,mst..rk 

Superintendent  

C.  B.  Wentsel  

W  J   Burke.      . 

Ban  Luia  Valley  

Monte  Vista  Colo  
Powell,  Wyo 

L.  J.  Wlndle     

L.  J   Windie*     -      ..   ... 

W.  J.  Burke  

Heart  Mountain  divialon 

Cody  Wyo 

W.  J.  Burke 

Bun  River.          -            

Fairneld.  Mont  

A.W.Walker  

W.  J.  Burke  

DaBatilla  IM  c  K  ay  "Darnf  

Tucumcari.  N.  Mex  

Harold  W.  Mutch  
C.  L.  Ttce       

Kngineer  ........  .___.._„.._ 

Charles  L.  Harris  -. 

H.  J.  S.Devrie.  

Montroae.  Colo  
Burley,  Idaho  
Vale  Oreg 

Herman  H.  Elliott  
Stanley  R.  Marean  

Construction  engineer  3  

Ewalt  P.  Anderson  

J.  R.  Alexander  
B.  E.  Stoutemyer  

foper  Snake  River  Storaxe  ]  

Hota  dirWo«IIIIIII""I^miir"" 

Yakima.  Wash... 
Yakima.  Wash 

David  E.Bali  

Superintendent  

Alex.  8.  Harker  

B.  E.  Stoutemyer  

Yuma  Ari_ 

C  B.  Elliott 

Jacob  T.  Davenport  

R.J.  Coffey   

1  Boulder  Dam  and  Power  Plant. 


I  Acting. 


1  Island  Park  and  Grassy  Ijtk*  Dams. 


Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Organisation 

Office 

Operating  official 

Secretary 

Nam* 

Title 

Name 

Addraaa 

Lower  Powder  River  irrigation  district....... 
Bitter  Hoot  irrigation  district  

Baker,  Ore*  
Hamilton.  Mont  

n,,)....  i.ui,,. 

A.  Oliver... 
G.R.Walsh.  

Wm.  H.  Tuller 

Preshlent.  
Manager  ...  

Marion  Hewlett  
Elsie  W  Oliva 

Keatinx. 
Hamilton. 

II    :.. 
Notua. 
Huntinxton. 
Huaon. 
Auatin. 
Grand  Jcton. 
Ix.velork. 
Ballantine. 
Loxan^ 

Booanaa. 
Sidney. 
Chinook. 
Chinook. 
Chinook. 
Harlem. 
Zurich. 
Rupert. 
Burley. 
Goodinx. 
Hooaerelt. 
Fallon. 
Mitchell. 
Oerinc. 
Torrinxton. 
Britlxeport. 

Okanoxan. 
Phoenix. 
Ephralm. 

Poww5aW 
Dearer. 

-•  .    '•    . 
Pay  eon. 

FairfieU 
Hermialoa 
Irrixon. 
MootroM. 
St.  Anthony. 

SzC\ 

Boise1 

L.  P.  Jensen 

Bc.se1 

Black  Canyon  Irrigation  district  
Burnt  River  irrigation  district.  
Frenchtown  irrigation  district  

Notus.  Idaho...  
Huntington.  Oreg  
Frenchtown.  Mont  

Chaa.  W.  Holmes  
Edward  Sullivan  
Tom  Sheffer  

Superintendent  

L.M.Watson  

Harold  H.  Hursh..  

Burnt  River  
Frencbtown  

Superintendent..  .... 

Ralph  P.  Scheffer  

Grand  Valley  Orchard*  Mesa  >.    ... 

Jack  H.  Naeve 

C.  J.  McCormick 

Huperin  tendent.  .......  
Manngnr  .. 

('.H.Jones  

H   S   Elliott 

Hunt  Icy  * 

S   A    Balcher 

Hyruml  

Klamath.  I.nngrll  Valley1    . 

South  Cache  W    U    A 

Logan,  Utah  
Bonansa,  Ore*  
Bonansa.  Oreg..  ....... 
Sidney.  Mont  
Chinook,  Mont  
Chinook.  Mont  

H.  Smith  Richards 

Harry  C.  Parker  

Langell  Valley  irrigation  district  
Horsefly  irrvration  district...  
Board  of  Control  

Alfalfa  Valley  irrigation  district.. 

Chas.  A.  Revell  

Manager....  ........... 
President...  

Chas.A.ReTell  

Klamath,  Horsefly  '  
Lower  Yellowstone  *  
Milk  Iturr.  Chinook  division  *  

Mmi-ioka:  Gravity  >  

A.  L.Ben  ton  

H.  B.  Bonebright 

Prealdent  
Preaident  
Prealdent  
Preaklent  

Preaident 

11    11    Clarkaon  
L.V.Bocy  
H.  M.  Montcomery  
R.  L.  Barton  
J.  F.  Sharplea  

C.  A.  Watklns 

Harlem  irrigation  district  
Paradise  Valley  irrigation  district  
Minidoka  irrigation  district 

Harlem.  Mont..  
Zurich.  Mont..  
Rupert.  Idaho  
Burley.  Idaho  - 

Thos.  M.  Everett  
C.  J.  Wurth... 
Frank  A.  Ballard  

Manaxer 

Frank  A    Ballard  

Burley  irrigation  district  

Mnnacer 

Frank  O    Redneld. 

Good  in  g  1 

S   T   Baer 

Manater  
Preaident  

Moon  Lake  
•••liii  h  '  

Moon  Lake  W.  U.  A  

Truckee-Carson  irrigation  district  

Kooaevelt.  Utah  
Fallon.  Ner  
Mitchell.  Nebr  .- 
Gerinx.  N.br  

II.  J.  Allred  
W.  H.  Wallace  
O.  H.  Storm  
W.  O.  Fleenor  

Louie  Galloway......... 

>'Uu«:   Interstate  division1... 
Fort  Laramie  division1  

Manaxer  
Superintendent  
Superintendent.  
Manaxer  .  

Flora  K.Sohroeder  
C.  O.  Klingnian.-  ....... 
M.ry  E.  llarraeh  
Mabel  J.  Thompaon  
Wm.  P.  Stepbau.  
Nehmn  D.  Thorp  
F.  C.  lUnahaw  
John  K.  Otaan  
Jamei  W.  Blain  

Gering-Fort  l*raii.i«  irrigation  district... 
Goahen  irrigation  district 

Fort  Laramie  «iiv_non  «.... 

Northport  division  * 

Northport  irrigation  district  
Ogden  River  W.  U.  A  

Ni.rtliport.  Nebr  
Oxden.  Utah  .- 

Mark  Iddinxi... 
David  A.Scott  

O|den  River  

Okanogan'..    . 

Manager  

SuiH-rinteodVntl  
Prmiilent  
Preatdent.  

Irrigation  superintendent. 

felt  River  » 

H  J    Lawaon 

Ephralm.  Utah  

Sprinc  City.  Utah  ... 

Andrew  Hanaen  

Vivian  Laraon     . 

Spring  City  division  

Horseshoe  Irrigation  Co 

atkosbone:  Garland  division  *  

Shoshone  irrigation  district 

Powell.  Wyo  

Paul  Nelaoa 

.'ranoie  division*... 

Deaver  irrigation  district  .... 

Deaver.  Wyo  . 

Htanfield.  Orec  
Payaon.  Utah  _  

Floyd  Lucaa 

K.  J.  Schwendimaa  
F.  A.  Baker  
B  O    Breeae             ,.    ... 

-V.  »-,.:; 

LaoF.Clark  

Superintendent  
President 

*mwb*rrr  Valley... 

Bun  Kivrr:   Fort  Shaw  division*  

i.r«.tii..-i.i,  tttrUba 

Greenfields  Irrigation  district 

Falrfield.  Mont  
Hermiston,  Oreg  
Irrigon.  Oreg  ....  _  — 

A.  W.  Wal'keV  
E.D.  Martin  
A.  C.  Houxhton  

NUnager  

\!  ,-  >,;.  - 

H.P.  Wan  ceo  
Enoa  P.  Martin  

I'malilla.  East  diviuon  '...I 

Hermiston  irrigation  district 

West  division'... 

Manager  

Manager 

A.  C.  Houxhton  
H.  1)    Galloway  ..... 

V-comp.h«r«'._ 

Uncompahgre  Valley  W.  U.  A 

0MT  Bnaks  River  Storage 

Fremont.  Madison  irrigation  district  
Weber  River  W.  U.  A... 
Kittitas  reclamation  district 

St.  Anthony,  Idaho........ 
Ogden.  Utah  
EUeosburg.  Wash  

H.  Q.  Fuller  
D.  l>.  Harris  
G.  O.  Hughes 

President.  
Manager  

Manager 

John  T.  White  
D.  1)    llarria  
U.  L.  Rterliax.      

Weh*r  River..    . 

<    Klultas  division  I  

1  B.  E.  Htoutemyer.  dlatrict  counael.  Portland.  Orec. 
'  R.  J.  Coffey.  diatriet  couneel.  U»  Anxeln.  Calif. 


'  J.  R.  Alexander,  dtetrlrt  rouneel.  Salt  I.ke  City.  Utah. 
<  W.  J.  Burke,  dlatrlet  rouneel.  Billince.  Mont. 


Issuwl  munlhly  by  ilio  llnrrau  of  Koclanialion,  I>r|>artnu>iit  of  the  Intorior,  as  approved  by  the  Director  of  the  litnlu>'i. 


S  u.i  IK.  A.  B.  COK,  Editor. 
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E  RECLAMATION  ERA 


JUNE  1941 


New  Division  of  Power 

in  the 

Department  of  the  Interior 


ESTABLISHMENT  of  a  Division  of  Power 
in  the  Department  of  the  Interior,  report- 
ing directly  and  only  to  the  Secretary  of  the 
Interior,  for  the  purpose  of  supervising  all 
policy  and  administrative  functions  of 
Interior  Department  agencies  in  connection 
with  electrical  power  matters,  has  been 
announced  by  Secretary  Ickes. 

He  appointed  as  Acting  Director  of  the 
new  division  Abe  Fortas,  formerly  AST 
sistant  Director  of  the  Utilities  Division 
of  the  Securities  and  Exchange  Commis- 
sion, subsequently  General  Counsel  of  the 
Public  Works  Administration,  Acting 
General  Counsel  of  the  National  Power 
Policy  Committee,  and,  until  April  19  of 
this  year,  General  Counsel  of  the  Bitu- 
minous Coal  Division. 

This  action  was  taken  in  a  depart- 
mental order  signed  by  the  Secretary  as 
follows : 

ORDER — There  is  hereby  created  in  the 
Office  of  the  Secretary  a  Division  of  Power 
which  shall  have  supervision  over  all  the 
functions  in  connection  with  electric 
power  matters  in  the  Department  of  the 
Interior,  the  study  of  power  problems,  and 
the  coordination  of  power  policies  and 
activities  within  the  Department  and  with 
other  agencies  dealing  with  power. 

Mr.  Abe  Fortas  will  be  appointed  the 
Acting  Director  of  the  Division  of  Power. 
The  Acting  Director  will  report  directly 
to  the  Secretary  of  the  Interior  on  all 
power  and  related  matters,  and  he  is 
authorized  as  soon  as  practicable  to  per- 
form in  his  office  the  service  and  other 
functions  ordinarily  handled  in  other 


divisions  and   offices  of  the  Department 
relating  to  the  work  of  his  division. 

(Signed)     HAROLD  L.  ICKES, 

Secretary  of  the  Interior. 

In  the  Department  of  the  Interior  are 
agencies  producing  the  greatest  volume  of 
electrical  energy  in  the  world  under  one 
centralized  control.  Included  is  the  Bu- 
reau of  Reclamation,  which  built  and  is 
operating  Boulder  Dam,  the  greatest  in- 
dividual source  of  electrical  energy  in  the 
world,  as  well  as  a  number  of  other  hydro- 
generating  plants. 

Also  in  the  Department  is  the  Bonneville 
Power  Administration,  which  transmits 
and  markets  the  energy  from  Bonneville 
and  Grand  Coulee  Dams;  and  the  Office  of 
Indian  Affairs,  which  has  supervision  over 
some  smaller  Indian  electrical  plants. 
The  new  Division  of  Power  will  supervise 
the  functions  of  these  agencies  relating  to 
the  planning  and  marketing  of  power. 

The  legislation  establishing  these  sev- 
eral Federal  operations  in  the  various 
bureaus  differs,  and  was  adopted  at  various 
times  for  several  purposes.  With  the 
enormous  expansion  of  power  operations 
and  demands  for  power  recently,  in  many 
instances  as  a  result  of  the  development 
of  the  defense  program,  it  became  advisable 
to  establish  a  new  division  with  general 
supervision  over  power  functions,  to  make 
investigations,  reports,  and  recommenda- 
tions on  power  matters  to  the  Secretary 
who  by  law  is  required  to  take  the  official 
actions. 
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[gg  HUMID  AREA 
|T"|  FEDERAL  PROJECTS 


Reclamation  of  Subhumid  Area  in 
Southwestern  Oklahoma,  Alt  MS  Project 


By  C.  L.  ALBERTSON,  Engineer 


THK  Alms  project  occupies  a  most  unusual 
IK. MI  inn  in  the  annals  of  reclamation,  being 
situated    in   a   once  prosperous   agricultural 
district   lying   east   of   the   100th   meridian, 
where  the  long  dry  period   has   accelerated 
ili'iiimids  for  participation  by  the  Bureau  of 
l:«  lamation  in  the  conservation  of  water  re- 
sources to  supplement  summer  precipitation. 
'I'lii    project  is  notable  in  that  the  land  to 
be  benefited,  covering  70,000  acres,  has  been 
cultivated  for  many  years,   the   larger  part 
having  been   homesteaded  prior  to  1890. 
The    agricultural    economy    of    Oklahoma 
revolved     around     cotton     production 
tln-uiighout  the  history  of  the  State.    At  one 
tiin.'  it  constituted  80  percent  of  the  total 
agricultural   revenue  In   the  area  embraced 
by  the  project,  and  the  agricultural  revenue 
-o  large  a  part  of  the  total  income  that 
-s  or  failure  of  the  cotton  crop  meant 
•  •rily  or  depression  for  the  community. 
The   situation   was   the   basis  for   a   cam- 
paign beginning  in  1933  for  the  release  of 
the  district  from  the  tyranny  of  the  one-crop 
'ii.     While   cotton   is   still   dominant   In 
tin-   agricultural   set-up  this   resulted   in   an 
.•isc  in  the  acreage  planted  to  grains  and 
drought-resistant  crops.     The  cash  value  of 
i-»t  i  mi  and  the  attendant  one-crop  tendency 
li:i\r  lioen  the  primary  causes  of  deterioration 
me  of  the  most  fertile  soils  of  the  State, 
wli'-n-    lands    have    been    kept    successh.'U 
In  cotton   cultivation   until  yields  have   de- 
cliinii   to   one-half  of   that   of  virgin   soils, 
in    turn,   has   contributed   to   the  de- 
i-  in  <iaple  of  Oklahoma  cotton.    The  cur- 


Front  Cover  Page 

Transmission  Hoe  between  Grand  Coulee 
and  Bonneville  Dams 


rent  migration  from  the  counties  embraced 
iu  this  project  has  been  brought  about  by 
the  long  protracted  drought  and  the  opening 
of  opportunities  of  the  mountain  and  Pacific 
States,  generally  considered  irrigated  areas. 
Altus,  once  the  "golden  buckle"  of  the 
Cotton  Belt,  where  the  chief  industries  are 
engaged  in  the  manufacture  of  cotton  and 


Altus  Courthouse  Square 


The  Reclamation  Era,  June  1941 


wheat  products,  is  also  recognized  as  a  cul- 
tural and  educational  center  having  the  Altus 
Junior  College,  with  the  largest  municipal 
junior  college  enrollment  in  the  State.  In- 
cluded in  the  industrial  organizations  are  two 
large  cotton  compresses,  one  of  which  is  the 
largest  inland  compress  in  the  world,  cover- 
ing an  area  of  13  acres  and  permitting  the 
storage  of  49,500  uncompressed  bales.  Two 
cotton  oil  mills  process  the  cottonseed  into 
oil,  solid  cake,  hulls,  and  linters — four  com- 
modities which  furnish  the  basic  materials 
for  hundreds  of  American  industries.  For 
the  most  part,  however,  the  products  are 
sold  to  other  industries  which  make  them 
into  food,  clothing,  shelter,  automotive  parts, 
explosives,  and  hundreds  of  useful  commodi- 
ties which  make  our  daily  lives  more  com- 
fortable. 

Characteristically  the  city's  plan  contains 
replicas  of  the  historical  courthouse  square, 
possessing  an  individuality  that  is  distinctive 
throughout  the  Southern  States.  The  ac- 
companying pictures  show  vividly  the  ro- 
mance of  the  growth  of  the  communities 
embraced  by  the  project. 

The  Rivers  and  Harbors  Act  of  June  28, 


1938,  authorizes  construction  of  the  project 
with  the  aid  of  flood  control  participation. 
On  March  29,  1940,  an  election  was  held  at 
Altus,  and  the  formation  of  Lugert-Altus 
Irrigation  District  to  contract  for  repayment 
of  the  reimbursable  costs  charged  to  irriga- 
tion was  approved. 

The  finding  of  feasibility  of  the  project 
was  approved  by  the  President  February  13, 
1941.  Construction  by  force  account  permits 
the  utilization  to  a  large  extent  of  local 
W.  P.  A.  relief  labor.  The  schedule  of  work 
as  proposed  will  provide  2,500,000  man-hours 
of  labor  per  year  for  State  residents.  The 
principal  features  proposed  to  be  constructed 
are  a  reservoir  of  163,000  acre-feet  capacity 
on  the  North  Fork  of  the  Red  River  at  the 
site  of  the  existing  dam,  a  main  canal  reach- 
ing from  the  dam  to  the  project  lands,  and  a 
lateral  and  drainage  system  extending  from 
about  13  miles  north  and  8  miles  south  of 
Altus. 

The  Altus  dam  site  is  located  on  the  North 
Fork  of  the  Red  River  20  miles  north  of 
the  city  of  Altus  at  a  place  where  the  river 
flows  through  an  area  of  isolated  ridges  and 
masses  of  barren  rounded  granite  near  the 


west  end  of  the  Wichita  Mountains.  Dia- 
mond drill  holes  show  the  foundation  and 
abutment  rocks  of  the  dam  site  to  consist 
entirely  of  medium  to  fine  grained  pink 
granite,  except  for  one  or  two  occurrences 
of  dark-colored  dike  rock  (diabase).  The 
rock  is  of  good  quality  and  will  require  very 
little  excavation  for  the  foundation.  Pre- 
liminary plans  contemplate  the  construction 
of  an  arch  gravity  type  dam  having  a  maxi- 
mum height  of  100  feet,  and  a  total  length  of 
1,160  feet,  the  central  portion  consisting  of  a 
338-foot  overflow  section  designed  to  pass 
the  necessary  flow.  It  will  be  constructed  of 
granite  masonry  laid  in  courses  with  Portland 
cement  mortar  or  concrete.  In  adopting  the 
masonry  arch  gravity  type,  full  consideration 
was  given  to  the  local  availability  of  qualified 
quarry  and  building  stone  workers  now  on 
the  relief  rolls. 

The  flow  of  the  river  is  now  partially  de- 
veloped for  municipal  purposes  by  the  city 
of  Altus.  The  existing  system  includes  an 
overflow  Ambursen  dam,  46  feet  high,  lo- 
cated immediately  upstream  from  the  Altus 
dam  site.  This  will  serve  as  the  upper  cof- 
ferdam during  construction  of  the  Altus 
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Altus'Reservoir  and  Municipal  Dam 


Looking  East  Toward  Wichita  Mountains. 
Arrow  indicates  location  of  stone  quarry 


masonry  dam.  Construction  of  the  Altus  Dam 
will  necessitate  the  relocation  of  the  Atchison, 
Topeka  &  Santa  Fe  Railway  and  State  High- 
way 44  around  the  south  side  of  the  reser- 
voir ;  also  the  reconstruction  of  the  Chicago, 
Rock  Island  &  Pacific  Railroad  bridge  and 
State  Highway  9  bridge  across  the  reservoir. 

Dikes 

It  will  be  necessary  to  provide  six  low  em- 
bankments with  a  total  length  of  3.3  miles 
to  prevent  the  waters  from  spreading  over 
low  divides.  The  dikes  as  planned  will  re- 
quire a  total  volume  of  2,000,000  cubic  yards 
of  material  consisting  of  rolled  earth-fill  em- 
bankments protected  by  rock-fill  on  the  down- 
stream slopes  and  a  layer  of  riprap  having  a 
minimum  thickness  of  2.5  feet  on  the  wetted 
slopes. 

Main  Canal 

The  Altus  main  canal,  4  miles  long,  will 
convey  water  from  the  Altus  Dam  to  the 
north  edge  of  the  project  lands.  The  location 
Is  generally  along  the  Atchison,  Topeka  & 
Santa  Fe  Railroad  making  two  crossings  under 
the  track  necessary.  Water  will  be  carried 
by  means  of  a  concrete  lined  ditch,  bench  flume, 
ami  a  pressure  conduit  12  feet  In  diameter 
approximately  2,500  feet  long  across  the  North 
Fork  of  Red  River,  designed  for  a  capacity  of 
1,000  second-feet.  It  will  connect  with  a  dis- 
tribution system  of  approximately  80  miles 
of  principal  branch  canals  and  laterals. 

Geology  of  Wichita  Mountain* 

The  history  of  the  Wichita  Mountains  ex- 
tends back  into  early  geological  time,  record 
of  which,  although  obscured  by  Intervening 
events,  can  be  deciphered  in  chronological 
order  by  careful  observation.  The  oldest  rocks 
in  the  core  of  the  range  are  crystalline  in 


character,  granite  for  the  most  part.  Around 
this  central  mass  are  sediments  of  widely 
different  ages — early  Paleozoic  sandstone  and 
limestone  formations  now  tilted  and  folded  by 
mountain-making  forces  during  the  Pennsyl- 
vanian  period. 

The  flanks  of  the  mountains  elevated  in  the 
Pennsylvanian  were  covered  by  "red  beds" 
laid  down  in  Permian  seas.  In  the  long  in- 
terval elapsed  since  then,  the  region  has  been 
raised  and  subjected  to  erosion,  giving  the 
sculptured  effects  of  the  present  surface.  To- 
day the  mountains,  with  the  highest  point  at 
elevation  2,500  feet,  stand  a  maximum  of 
1,100  feet  above  the  surrounding  plain.  The 
geologic  activity  of  the  ages  has  an  important 
bearing  on  the  economic  life  of  Altus  today, 
not  only  by  the  soils  that  have  been  produced 
by  the  weathering  of  the  stone,  but  because 
of  the  deposits  of  oil  that  give  Altus  a  pro- 


ducing field  of  94  wells  comprising  an  iso- 
lated area  of  4,000  acres  lying  in  the  southern 
part  of  the  project. 


Municipal  Water  Supply 
for  Altus 

A  MUNICIPAL  water  supply  for  the  city  of 
Altus,  on  the  Altus  project  in  southwestern 
Oklahoma,  is  provided  by  the  terms  of  a  con- 
tract approved  early  in  May  by  Secretary 
of  the  Interior  Harold  L.  Ickes.  A  storage 
capacity  of  more  than  1,600  million  gallons 
of  water  is  to  be  set  aside  for  the  city  in 
Lugert  Reservoir,  to  be  constructed  by  the 
Bureau  of  Reclamation.  In  return  for  the 
municipal  supply,  the  city  will  pay  $1,080,000 
over  the  next  40  years. 


Altus.     400,000-bushel  grain  elevator  and  flour  mill,  capacity  400  bushels  per  day 


The  Reclamation  Era,  June  1941        {  167  } 


In  addition  to  the  municipal  water  supply 
the  reservoir  will  store  and  deliver  water 
for  the  irrigation  of  an  annual  average  of 
47,000  acres  of  a  total  irrigable  project  area 
of  70,000  acres  of  land  in  Greer,  Kiowa,  and 
Jackson  Counties,  a  large  part  of  which  is 
already  in  cultivation.  The  project  also  will 
reduce  floods  on  the  North  Fork  of  the  Rod 
River,  where  the  reservoir  is  to  be  located. 

This  project,  which  is  the  first  to  be  built 
by  the  Bureau  of  Reclamation  in  Oklahoma, 
will  require  4  to  5  years  for  construction  and 
provide  employment  to  an  average  of  500 
men,  with  900  to  1,000  on  the  job  at  the  peak 
of  construction. 

Oklahoma  has  suffered  from  drought  for 
almost  10  years.  The  drought  has  been  the 
main  cause  of  a  State  migration  which  has 
attracted  national  attention.  Construction  of 
the  project  is  expected  to  brace  the  weakened 
agricultural  economy  of  the  surrounding  area 
and  stabilize  the  population,  directly  benefit- 
ing about  500  farms  in  the  project  area  and 
10.000  to  12,000  persons  in  nearby  cities  and 
towns. 


Estimated  Cost  of  Project  Features 

The  estimated  cost  of  the  project,  together 
with  features  as  presently  planned,  is  $5,- 
600,000.  Lugert  Dam,  including  necessary 
railroad  and  highway  relocation,  will  cost 
approximately  $2,695,000  of  this  estimated 
total,  the  main  canal  $1,198,000,  and  the  lat- 
eral and  drainage  systems  $1,707,000. 

The  reimbursable  share  of  the  construction 
cost  has  been  placet!  at  $3,080,000,  the  irri- 
gation fanners  and  other  agricultural  water 
users  to  repay  $2,000,000  in  40  years  in  addi- 
tion to  their  share  of  the  annual  operation 
and  maintenance  costs.  With  the  city  of 
Altus  participating  to  the  extent  of  $1,080,000 
for  its  municipal  supply,  the  remainder  of 
tbe  cost  is  to  be  divided  between  a  flood- 
control  allocation  of  $1,130,000  and  a  Work 
Projects  Administration  and  Civilian  Con- 
servation Corps  allotment  amounting  to 
$1,390,000. 

The  water  supply  contract  with  Altus  pro- 
vides for  an  annual  payment  in  advance  by 
the  city  until  the  entire  $1,080,000  is  paid, 
after  which  the  city  will  pay  an  annual  pro- 


portionate share  of  operating  and  maintaining 
the  project.  The  population  of  Altus  is  about 
8,500. 

Meetings  of  Interest 

THE  Colorado-Wyoming  district  Annual  Edu- 
cational Conference  will  be  held  at  the  Cos- 
mopolitan Hotel,  Denver,  Colo.,  June  9-11. 
Assistant  Project  Training  Supervisor. 
C.  C.  C.,  Carl  I.  Shaw,  of  Bend,  Oreg.,  will 
represent  the  Bureau  of  Reclamation. 

The  Associated  General  Contractors  of 
America  will  hold  the  spring  meeting  of  its 
governing  and  advisory  boards  at  the  Green- 
brier,  White  Sulphur  Springs,  W.  Va.,  June 
10-11. 

Managing  Director  H.  E.  Foreman  said  the 
theme  of  the  board  meeting  will  be  fitting  the 
construction  industry  more  completely  to  de- 
fense needs,  and  studying  the  problems  which 
can  be  anticipated  following  the  defense  effort, 
and  that  this  involved  knotty  questions  re- 
quiring the  best  thinking  and  planning  of  the 
entire  construction  industry  for  their  solution, 
if  effective  assistance  is  to  be  given. 


Great  Power  Generators  Require  Special 

Shipping  Facilities 


UNTIL  the  event  of  Grand  Coulee's  main- 
moth  hydroelectric  generators,  first  of  which 
goes  into  action  this  fall,  Boulder's  water 
power  generating  units  were  the  greatest 
ever  designed  and  built  and  required  special 
facilities  and  unusual  precautions  in  ship- 


ment across  the  continent  from  Pennsylvania. 
An  idea  of  the  size  of  Boulder's  great  gen- 
erators is  gained  from  the  number  of  railroad 
cars  required  for  shipment,  about  35  being 
used  for  the  transportation  of  the  various 
parts  of  a  generator.  It  is  necessary  to  ship 


Transportation  of  turbine  parts 


in  sections,  of  course,  for  a  single  generator 
weighs  more  than  1,000  tons  and  bulks  almost 
as  large  as  a  three-story  house. 

The  height,  as  well  as  the  weight  and  bulk 
of  both  the  generator  and  turbine  sections 
of  a  generating  unit,  present  problems  in  rail 
shipment.  Special  cars  called  "well"  cars 
are  used.  They  have  their  centers  2  feet 
lower  than  standard  railroad  cars. 

Tunnels  and  bridges  complicate  the  trans- 
Iiortation  problem.  The  generator  and  tur- 
bine parts  must  be  routed  so  as  to  avoid  thtse 
overhead  obstacles.  The  parts  are  too  high 
for  clearance. 

Even  the  transformers  for  Boulder's  great 
generating  units  present  shipment  difficulties. 
They  are  relatively  smaller,  weighing  only 
400,000  pounds  each.  A  transformer  shipped 
recently  to  Boulder  City  required  a  special 
16-wheel  railroad  car  which  was  shunted 
over  nine  railroad  systems  in  order  to  reach 
its  ultimate  destination. 

On  February  22  this  year  four  turbine 
parts  were  shipped  out  of  Eddystone,  Pa., 
for  Boulder  Dam.  They  were  two  weeks  on 
the  rails  despite  special  arrangements  and 
the  greatest  possible  dispatch  in  handling. 
They  had  to  be  routed  over  the  Pennsylvania 
Railroad;  the  Elgin,  Joilet  &  Eastern;  the 
Chicago  &  Northwestern ;  and  the  Union 
Pacific. 

The  turbine  parts  were  destined  for  one 
(Continued  on  Page  111) 
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Special  Duties  of  Concrete  Production 
Department,  Grand  Coulee  Dam 


By  OSCAR  D.  DIKE,  Associate  Engineer 


PERMANENCE  in  modern  concrete  construc- 
tion depends  upon  modern  concrete  methods 
and  equipment,  meaning,  materials  necessary 
to  produce  sand  and  gravel,  cement,  and  con- 
crete according  to  rigid  specifications,  and 
to  place  concrete  correctly ;  the  contractor's 
organization  needed  to  operate  the  equip- 
ment :  and  the  supervising  organization  re- 
quired to  enforce  the  specifications. 

The  Bureau  of  Reclamation  had  a  large 
organization  at  Coulee  Dam,  comprising  the 
administrative,  engineering,  construction  in- 
-periion,  and  concrete  production  depart- 
ments. This  report  covers  only  special  con- 
crete control  activities  of  the  concrete 
production  department,  consisting,  during 

i\ iiniiin  production,  of  78  engineers  and  in- 
ctors.  The  work  of  this  department  in- 
•luded  supervision  and  testing  of  sand  and 

avel  production,  cement  handling,  and  con- 
rete  manufacturing. 

The  concrete  production  department,  in  the 
a  me  manner  as  the  other  Government  de- 
artments,  helped  the  contractor  iron  out 

oubles  in  order  that  his  equipment  would 
produce  as  required.  A  good  example  of  this 
rendition  occurred  in  1936  at  the  Mason- 
Walsh-Atklnson-Kier  Co.'s  concrete  mixing 
]>l:mt,  when  the  mixers  were  not  pioducing 
uniform  concrete  in  the  required  time,  and 
were  therefore  on  an  increased  mixing  sched- 
uli'.  Through  joint  efforts  of  the  Govern- 
ment atid  the  contractor,  a  better  method  of 
i -Inn-King  the  mixers  was  determined.  The 
materials  were  fed  into  the  mixers  so  that 
a  eross-sertion  of  the  stream  would  show  the 
approximate  correct  mix  proportions.  At  the 
-.mi.-  linn-  it  was  found  that  if  3  of  the  9 
blades  were  removed  from  the  mixers,  ilm-e 
vinaining  would  give  heiter  mixing  action. 

By    making    these    two    changes,    the   ma- 

iin-s  no!  only  mixed  the  concrete  uniformly 
the  specified  time,  but  accomplished  it  in 
period.  Therefore  in  1936,  when 
ni-eded  special  help  to  com- 

•le  that  season's  runs!  nirt  imi  program,  the 
of  Reclamation  was  able  to  allow  a 

liietion  of  tl lixini;  time  of  one-foiinli  of 

ilinutr  In-low  the  sprriliral  inn  requiteineiits. 
niul  at  the  same  time  get  uniformly  mixed 
ete. 

'I'll.-  Bureau  of  Reclamation  lias  a  major 
laboratory  in  Denver,  Colo.  There.  lie<-aii-e 
of  lariie-  raparity  equipment  and  iinvter  fa- 
cilities, it  was  possible  to  make  many  test- 
isihle  in  the  tie], I  Tin-  I>eiiver  labora 


Small  size,  300,000-pound  capacity  hydraulic  compression  machine 


tory   alsn   worked    with    the   field   laboratory 
on  many  problem-. 

Many  problems  am-.-  in  the  field  as  tin 
work  proures-tHi  wliirb  were  generally  com- 
pleted  in  the  Held  lalmratory.  Field  te-t- 


lotaling  'M'.\  were  made  by  October  1940. 
Much  of  the  testing  was  done  during  the  con- 
tractor's winter  slack  work  periods,  when  the 
insixK'tors  were  available  from  routine  work. 
The  following  are  a  few  of  the  more  im- 
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Capping  equipment  for  shot  caps  for  concrete  test  cylinders 


portaut  tests  which,  after  completion  in  the 
field,  were  found  to  be  of  value  to  other 
projects. 

(a)  In  the  past,  on  this,  as  well  as  on  most 
projects,  the  small  branch  testing  laboratories 
had  to  send  concrete  cylinders  to  the  cen- 
tral laboratory  for  testing.    This  was  not  en- 
tirely satisfactory,  as  the  cylinders  did  not 
get  standard  curing  while  in  transit,  and  re- 
quired considerable  packing  to  prevent  break- 
age around  the  edges,  and  handling  several 
times. 

A  small  portable  hydraulic  testing  machine 
was  built  to  break  concrete  cylinders  at  the 
small  laboratories  where  the  cost  of  a  large 
machine  could  not  be  justified,  such  as  at  the 
Bureau  of  Reclamation  fish  hatcheries  at 
Leavenworth,  Wash.,  and  the  highway  and 
railroad  relocation  at  Kettle  Falls,  in  the 
same  State.  This  machine  weighed  approxi- 
mately 400  pounds,  with  a  capacity  of  100,- 
000  pounds,  or  600  pounds  for  200,000  to 
300,000  pounds  capacity  machine.  The  large 
stationary  machine  used  at  Coulee  Dam 
weighed  2,500±  pounds  and  had  a  capacity 
of  200,000  pounds. 

(b)  During   1936,   when   the   mixers   were 
not  working  efficiently,  it  was  necessary  to 
develop  a  test  to  prove  inferior  mixing,  for 
visual  inspection  was  subject  to  controversy. 
At  that  time,  the  concrete  control  department 
developed  a  method  whereby  samples  of  fresh 
concrete  taken  from  the  different  places  in 
the  mixer  could  be  unmixed,  and  the  relative 
proportions  compared.    This  test  has  since 
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been  used  at  many  other  projects,  to  test  the 
mixers  and  to  correct  mixing  plants  which, 
when  installed,  did  not  operate  efficiently. 


(c)  While  making  blading  tests  on  a  small 
model  of  tlve  large  concrete  mixers,  one  of 
the  concrete  department  inspectors  developed 
a  new  type  of  consistency  meter,  which  indi- 
cates  the  workability  of  the  concrete  as  it 
is  mixed.     This  meter,  which  has  proved  to 
be  very  efficient  on  the  tilting  type  mixers, 
was  installed  on  all  the  mixers  at  the  dam. 
It  was  connected  by  pen  to  the  recorder  roll 
in  the  batcher  office  so  that  the  contractor's 
batcherman    and    the   Government    inspector 
could  note  any  change  in  slump  as  the  con- 
crete was  mixed.    This  new  type  of  meter 
was    also    installed    on    the   new    mixers    at 
Shasta  and  Friant  Dams  in  California. 

(d)  When  a  concrete  test  cylinder  is  cast, 
one  or  both  ends  are  rough,  and  in  order  to 
get  uniform  bearing  when  breaking  in  com- 
pression, the  ends  must  be  smoothed.     This 
is   accomplished    in    several   ways,    such   as 
grinding    or    capping    with!    a    neat    cement 
grout,  with  plaster  of  paris,  or  with  a  hot 
mixture  of  sulphur  and  sand.    Any  of  these 
methods  requires  an  hour  or  more  and  con- 
siderable  special    technique   to   get   entirely 
satisfactory  surfaces. 

A  breaking  cap  was  developed  by  the  con- 
crete production  department  which  has 
proved  so  satisfactory  that  it  has  been 
adopted  at  several  other  projects.  This  cap 
consists  of  a  flat  bottom  metal  cup  which 
holds  fine  steel  shot  and  fits  over  the  ends  of 
the  cylinders.  The  shot  act  as  small  rollers 
to  give  uniform  bearing.  These  caps  require 
only  a  few  minutes  to  apply,  and  can  then 
be  used  without  any  delay  for  hardening, 


Small  model  mixer  made  by  MWAK  Company 


as    is    required    for    most    types    of    caps. 

(e)  During  the  early  period  of  construc- 
tion, a  pozzuolanic  material,  similar  to  that 
which  gave  such  durability  to  old  Roman 
concrete  structures,  was  considered  as  a  pos- 
sible substitute  for  part  of  the  cement  used 
in  the  ctuirreie.  .More  than  500  samples  of 
such  material,  obtained  in  this  vicinity,  were 
chemically  tested,  and  thousands  of  small  con- 
'!•!'•  cylinders  were  made  for  compression 
tests  at  the  field  laboratory.  Many  of  the 
more  promising  samples  were  more  exhaus- 
tively tested  in  the  Denver  laboratory.  Al- 
though tiie  results  of  the  tests  proved  to  be 
satisfactory  it  was  decided  not  to  use  poz- 
zuohmlc  material  in  the  concrete  for  the 
Grand  Coulee  Dam. 

Many  other  field  problems  encountered 
«vre  important,  but  as  they  were  of  a  local 
nature,  when  once  solved  and  the  results 
ii-r.l.  they  were  filed  for  future  reference 
"iily.  The  'following  are  some  of  the  more 
important  problems  encountered: 

(a)  In  order  to  determine  the  minimum 
curing    time    necessary    to    obtain    required 
concrete  strengths,  test  cylinders  were  cast 
and  cured  on  the  job,  so  that  they  would  get 
the  same  curing  as  the  concrete  within  the 
forms,  strength  of  which  would  vary  accord- 
Ing  to  season,  kind  of  cement,  and  amount  of 
water  needed  to  get  the  desired  consistency 
for   placing.    This    type   of    test    was    used 
»  lion  determining  length  of  curing  time  neces- 
sary  before   stripping   the  forms,   or   when 
determining  allowable  loads  to  place  on  new 
concrete. 

(b)  The    contracting    company     built    a 
%-scale  model   of  its  4-cubic-yard  concrete 
mixers,  so  that  tests  could  be  made  by  the 
concrete-production    department    during    the 
1936-37  winter  slack-work  period.    After  con- 
siderable testing,  which  Included  mixing  con- 

with  various-shaped  blades  and  testing 
ea.-h  butch  for  mixer  efficiency,  it  was  found 
that  three  new-type  blades  gave  more  efficient 
ami  more  rapid  mixing  than  the  six  blades 
then  in  use  In  the  large  mixers.  From  the 
results  of  these  tests,  the  contractor  installed 
three  of  the  new-type  blades  in  each  of  the 
4 -i  -ubic-yard  mixers.  With  the  new  eqiup- 
ii"  nr,  it  was  possible  in  1937,  when  con- 
placing  was  behind  schedule,  for  the 
'mien t  to  allow  a  second  ^4-minute  de- 

•  MM  v  in  required  mixing  time.    This  allowed 
tli.'  i-ontractor  to  complete  that  season's  con- 

•  !•>•'••  piai-ing  on  time. 

(c)  When,  during  the  fall  and  winter  of 
it  was  necessary  to  place  concrete  during 

'•old  weather  in  order  to  have  the  construction 
;im  in  shape  for  the  following  spring, 
n  i'li  ise  check  of  th'e  concrete  temperatures  had 
kept  in  the  forms  in  order  to  prevent 
ng.    Small   metal   resistance  thermom- 
for  imbedding  in  the  concrete,  were 
I'd  and  made  at  the  testing  laboratory. 
The  i'ost  of  these  thermometers  was  low,  yet 
tiny  were  accurate  to  within  0.4"  F.     With 
thi~  method  of  control,  it  was  possible  to  in- 
'  th..  pr..i(.,.|ion  in  places  where  the  tem- 


perature neared  the  specified  minimum  and 
continue  placing  during  cold  weather. 

(d)  Whether  the  Brett  Gravel  Pit,  where 
sand  and  gravel  for  the  dam  was  obtained, 
would  contain  sufficient  material  for  construc- 
tion of  the  dam  was  a  question  that  had  to  be 
considered  several  times  during  the  construc- 
tion period.    This  information  was  obtained 
from  samples  taken  when  digging  deep  shafts 
into  the  pit,  the  maximum  hole  being  383  feet 
deep. 

A  similar  question  arose  regarding  concrete 
materials  for  construction  of  fish  hatcheries 
at  Leavenworth,  Wash. ;  for  construction  of 
the  Kettle  Falls  Bridge ;  and  for  railroad  and 
highway  relocation.  At  all  of  these  jobs, 
which  were  branches  of  the  Columbia  Basin 
project,  several  pits  were  located,  and  through 
laboratory  tests  the  poorer  deposits  were 
eliminated. 

(e)  During  the  construction  period,  a  heavy 
expense  was  encountered  by  the  contractor  in 
cleaning  the  top  surfaces  of  concrete  blocks 
in  preparation  for  the  next  lift.    These  sur- 
faces were  cleaned  by  means  of  coarse  sand, 
and  water  under  high  air  pressure.    The  test- 
ing laboratory  inaugurated  a  series  of  tests  In 
an  effort  to  determine  the  optimum  amount  of 
water  and  the  correct  coarseness  of  the  sand. 
The  contractor,  with  the  aid  of  these  tests  and 
others  made  by  his  organization,  was  able 
to  develop  a  better  technique  in  sand  blasting, 
and  thereby  reduce  costs. 


Power  Generators 

(Continued   from  Page  16S) 

of  the  three  82,500-kilowatt  generators  now 
being  installed  at  Boulder.  The  new  units 
will  raise  Boulder's  installed  capacity  more 
than  35  percent,  from  704,800  to  952,300  kilo- 

\valts. 

Foresiylit  in  rimming 

(It  is  interesting  in  this  connection  to  re- 
call original  estimates  in  1930  of  the  power 
demands  that  would  be  made  on  the  "white 
elephant" — as  some  called  it — of  Boulder 
power  plant.  The  ultimate  demand  until 
1895  was  tentatively  estimated  at  about  900,- 
000  kilowatts.  Only  keen  Bureau  foresight 
in  anticipating  the  true  demands — aside  from 
present  preparations  for  national  defense — 
avoided  the  serious  power  shortage  which 
would  have  confronted  the  Southwest  this 
year,  had  Boulder's  ultimate  capacity  been 
limited  to  900,000  kilowatts.) 

The  four  turbine  parts  for  Boulder  received 
the  most  careful  treatment  In  shipment.  They 
appear  in  the  accompanying  picture.  I^eft 
to  right  they  consist  of  a  horseshoe-shaped 
forging  12  feet  long,  14  feet  high,  and  nearly 
12  feet  in  diameter;  a  9-foot  section  of  steel 
tubing,  10  feet  in  diameter,  to  which  is  at- 
tached an  11-foot  section  that  is  4  feet  in 
diameter;  a  lower  head  cover,  18  feet  In  di- 
ameter and  weighing  80,000  pounds,  and  an 


upper  head  cover,  18  feet  In  diameter  and 
weighing  00,000  pounds. 

The  first  problem  to  be  solved  was  that  of 
loading  the  18-foot  parts  with  a  minimum 
clearance.  To  accomplish  this,  a  special  load- 
ing arrangement  was  devised  so  that  the  cov- 
ers could  be  tilted  and  extended  below  the 
floor  of  the  car.  This  device  consisted  of 
four  8-inch  beams  placed  across  the  car  above 
and  under  the  side  frames,  to  which  they 
were  bolted,  and  an  A-frame  of  8-inch  tim- 
bers erected  above  tire  car  floor.  These  mem- 
bers carried  the  weight  of  the  covers.  In 
addition,  tie  rods  held  the  covers  in  place. 
With  this  arrangement,  the  covers  extended 
only  14  feet  above  the  car  floor  and  17% 
feet  above  the  rails. 

Although  this  method  held  the  clearance  to 
37%  feet,  the  shipment  would  not  clear  all 
overhead  obstacles  and  circuitous  routing  of 
the  cars  had  to  be  planned.  The  Pennsyl- 
vania, Railroad  moved  the  cars  from  Eddy- 
stone,  Pa.,  to  Hobart,  Ind.,  via  Wilmington, 
Del.;  Perryville,  Md. ;  Harrisburg,  Wil- 
liamsport,  Erie,  New  Castle,  Pa.;  and  Crest- 
line, Ohio.  The  Elgin,  Joilet  &  Eastern  Rail- 
road routed  the  cars  from  Hobart  around 
the  industrial  section  of  Chicago  to  West 
Chicago,  and  the  Chicago  &  Northwestern 
handled  them  on  its  main  line  from  West 
Chicago  to  Council  Bluffs,  Iowa.  The  Aspen 
Tunnel,  east  of  Ogden,  Utah,  on  the  Union 
Pacific  would  not  accommodate  a  shipment 
of  this  height  so  the  U.  P.  had  to  route  the 
cars  from  Council  Bluffs  to  McCanunon, 
Idaho,  and  thence  to  Boulder  Dam. 

The  top-heavy  nature  of  the  load  was  an- 
other problem  to  be  considered.  To  insure 
safe  handling,  the  cars  were  moved  in  local 
service  with  a  speed  restriction  of  25  miles 
per  hour.  The  circuitous  routing,  the  speed 
restriction,  and  the  waits  for  local  trains  ac- 
count for  the  time  en  route.  The  parts 
arrived  March  7. 

Fly  Field  Airport 

SEVERAL  months  ago  steps  were  taken  to 
increase  the  facilities  at  Fly  Airport,  about  5 
miles  from  Yuma,  Ariz.  The  size  of  the  field 
has  been  doubled  and  is  now  a  mile  square. 
The  paved  portion  of  the  runways  is  150  feet 
wide ;  an  additional  width  of  350  feet  on  the 
east  and  west  runway  will  have  a  tack  coat  of 
asphalt.  Steel  fencing  Is  now  being  erected. 

A  photograph  of  Fly  Field  and  a  historic 
statement  of  the  origin  of  its  name  and  its 
present  status  was  carried  in  a  story  entitled 
"Airports  Serving  Federal  Reclamation  Proj- 
ects" in  the  October  1940  issue  of  THE  RECLA- 
MATION ERA,  pages  280-284,  inclusive. 

The  national-defense  program  of  expansion 
of  airports  is  bringing  about  the  enlargement 
and  increased  facilities  on  many  airports 
serving  Reclamation  territory. 

As  this  goes  to  press  information  reaching 
Bureau  offices  is  to  the  effect  that  Fly  Field 
Is  also  being  enlarged  and  improved  since  the 
above  story  was  written. 
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Tunnel  Lining  Methods,  Roza  Division, 

Yakima  Project 


By  HAROLD  T.  NELSON,  Associate  Engineer 


CONSTRUCTION  of  the  Roza  division,  the 
final  unit  of  the  Yakima  project,  was  approved 
by  President  Roosevelt  on  November  6,  1935. 
The  first  construction  contract  was  signed  in 
December  of  that  year,  and  in  February  193C 
actual  construction  on  the  division  was 
started  with  driving  operations  in  tunnel 
No.  3.  Work  continued  on  the  main  canal  for 
5  years,  and  at  the  end  of  the  year  1940 
the  diversion  dam  and  41  miles  of  main 
canal  and  appurtenant  structures  were  com- 
pleted and  ready  for  use. 

Five  tunnels  aggregating  4%  miles  In 
length,  the  most  difficult  and  costly  feature 
of  the  work,  were  all  of  the  standard  horse- 
shoe type,  nonpressure,  and  concrete-lined 
throughout.  The  construction  of  these  tun- 
nels cost  $2,467,000,  which  was  31  percent 
of  the  total  project  expenditures  to  February 
15.  1941. 

Roza  tunnels. — Tunnel  No.  1,  with  which 
is  combined  the  original  tunnel  No.  2,  is 
8,231  feet  long,  has  an  inside  diameter  of  17 
feet,  and  a  capacity  of  2,200  second-feet. 
This  tunnel  is  lined  throughout  to  B  line 
with  a  thickness  of  16  inches  and  is  located 
8%  miles  north  of  Yakima,  Wash,  on  the 
west  side  of  the  Yakima  River  ending  at  mile- 
post  2  of  the  main  canal. 

Tunnel  No.  3  is  9,590  feet  long,  has  an 
inside  diameter  of  17  feet,  and  a  thickness 
of  lining  to  B  line  of  16  inches.  It  is  located 
3i£  miles  north  of  Yakima  on  the  east  side 
of  the  Yakima  River  starting  at  milepost 
8.9  of  the  main  canal. 

These  two  long  tunnels  were  built  con- 
currently by  Morrison-Knudsen  Co.,  Inc.,  of 
Boise,  Idaho.  An  article  on  the  driving  of 
the  two  tunnels  appeared  in  THE  RECLAMA- 
TION ERA  for  March  1939. 

Tunnel  No.  5,  capacity  1,250  cubic  feet  per 
second,  is  3,925  feet  long,  has  an  inside  di- 
ameter of  13  feet  9  inches,  a  thickness  of 
lining  to  B  line  of  12  inches,  and  pierces 
the  Rattlesnake  Ridge  at  milepost  27  of  the 
main  canal.  The  lower  portal  is  3  miles  south 
of  Moxee  City,  the  terminus  of  the  Moxee 
branch  of  the  Northern  Pacific  Railroad.  The 
tunnel  was  built  by  T.  E.  Connolly,  Inc.,  of 
San  Francisco. 

Tunnel  No.  7,  capacity  1.150  cubic  feet  per 
second,  is  755  feet  long,  has  an  inside  di- 
ameter of  13  feet  3  inches,  a  thickness  of 
lining  to  B  line  of  12  inches,  and  emerges  at 
milepost  30  of  the  main  canal  about  3% 
miles  north  of  Sawyer,  Wash.  Tunnel  No.  8, 


Contractor's  Progress  Data,  Roza  Tunnels,  Roza  Division,  Yakima  Project 


Tunnel  No. 

Diameter 

Leneth 
(feet) 

Excava- 
tion per 
foot 
(cubic 
yards) 

Con- 
crete to 
Bline 

(inches) 

Design 
con- 
crete, 
feet 
(cubic 
yards) 

Total 
con- 
crete 
placed 

Lining 
overrun 
(per- 
cent) 

Type  of  placer 

Lining—  Feet  per  shift 

Feet 

Indies 

Curbs 

Arch 

Invert 

1 

17 

8,231 

3,925 
755 

1.  175 

12 

12 
8 
7 

16 
16 
12 
12 
12 

2.8 
2.8 
2.1 
1.8 

1.8 

30,665 
36,  373 
10,211 
1,503 
2,990 

35 
M 
28 
U 
13 

Pressweld 

234 
234 
86 

80 
67 
45 

75 
75 

131 
256 
145 
245 
359 

3... 

17 
13 
13 
13 

....do  

5 

9 
3 
3 

Ransomc 

7 

8 

do 

PLACEMENT  SCHEME 

Tunnels  1,  3,  and  5  curbs  placed  first,  then  arch,  then 
invert. 

Tunnels  7  and  8  invert  placed  first,  then  arch. 
Tunnels  1,  3,  7,  and  8  arch  placed  continuously. 


1.475  feet  long,  is  the  same  size  as  tunnel 
No.  7,  and  begins  at  milepost  33  about  3V1- 
miles  north  of  Buena,  Wash.  Tunnels  7  and 
8  were  built  by  J.  A.  Terteling  &  Sons  of 
Boise,  Idaho. 

All  tunnels  were  readily  accessible  from 
existing  highways  and  railroad  lines  except 
No.  1,  where  it  was  necessary  to  construct  a 
timber  bridge  over  the  Yakima  River  and 
rough  out  three-fourths  of  a  mile  of  road 
over  rough  terrain  to  reach  the  lower  portal. 

Comparison  of  methods. — Although  the  tun- 
nels were  driven  by  more  or  less  similar  and 
conventional  methods,  a  variety  of  construc- 
tion equipment  and  procedures  was  used 
by  the  different  contractors  to  place  the  lin- 
ing. Much  of  the  equipment  was  original  in 
design  or  use  and  greatly  accelerated  the 
progress  of  the  work.  Progress  records  mad<> 
by  the  separate  contractors  on  tunnel  lining 
are  best  summarized  in  the  accompanying 
table.  Interesting  and  valuable  comparisons 
are  possible  because  each  contractor  used 
a  different  make  of  air  placer,  and  also  be- 
cause two  contrasting  sequences  of  placement 
were  represented  in  the  five  tunnels.  Two 
fundamentally  different  Bureau  specifications 
governing  the  placement  of  tunnel  lining  were 
also  represented.  Tunnels  Nos.  1,  3,  7,  and  S, 
were  lined  under  a  specification  that  pro- 
vided more  or  less  continuous  placement  of 
concrete  with  sloping  sidewalls.  Tunnel  No. 
5  was  lined  under  a  specification  that  re- 
quired placement  of  concrete  in  horizontal 
layers  not  exceeding  12  inches  in  depth,  so 
far  as  practicable.  This  specification  made 
necessary  the  use  of  bulkheads  at  intervals 
not  exceeding  45  feet. 

Aggregates  and  cement  used  in  all  linings 
were  furnished  by  the  Government.  The  ag- 


Tunnel  5  arch  placed  in  horizontal  layers. 
Tunnels  1  and  3,  Morrison-Knudsen  Co.,  Boise,  Idaho. 
Tunnel  5,  T.  E.  Connolly,  Inc.,  San  Francisco,  Calif. 
Tunnels  7  and  8,  J.  A.  Terteling  &  Sons,  Boise,  Idaho. 


gregates  were  stock  piled  in  advance  in  stock 
piles  located  an  average  distance  of  2  to  3 
miles  from  the  tunnel  portals.  Tunnels  Nos. 
7  and  8  were  lined  under  specifications  that 
required  the  contractor  to  assume  the  cost 
of  aggregates  for  lining  overbreak  past  the 
B  line.  This  resulted  in  a  marked  drop  in 
tunnel  overbreak. 

Tunnels  1  and  S 

A  remarkable  progress  record  was  made  in 
the  placement  of  67,039  cubic  yards  of  tun- 
nel lining.  It  was  necessary  to  arrange  a 
construction  program  to  drive  and  line  the 
two  tunnels  concurrently.  Tunnel  No.  3  was 
holed  through  June  25,  1937,  after  459  days  of 
driving  time,  and  tunnel  No.  1  three  days 
later,  after  360  days  of  driving  time.  First 
concrete  lining  was  placed  in  tunnel  No.  3 
on  August  9,  1939,  and  203  days  later  the  lin- 
ing and  portal  transitions  of  both  tunnels 
were  complete. 

Tunnel  lining  procedure  was  designed  to 
permit  concurrent  operation  without  costly 
duplication  of  equipment.  The  general 
scheme  was  adopted  of  placing  concrete  curbs 
as  arch  and  invert  form  supports,  followed 
by  the  arch  and  the  invert  in  that  order. 
Operations  between  the  two  tunnels  were 
coordinated  as  follows: 

Immediately  after  holing  through,  tunnel 
No.  3  was  cleaned  up  and  the  arch  section 
was  trimmed  to  a  template  that  was  run 
through  on  the  tunnel  track  to  line  and 
grade.  Wood  curb  forms  braced  to  the  tun- 
nel track  were  built  entirely  through  the 
tunnel.  During  the  interval  that  curbs  were 
placed  in  the  tunnel,  the  trimming  equipment 
was  moved  to  tunnel  No.  1  and  curb  forms 
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Interior  of  Tunnel  No.  3  near  north  end 


were  erected  there.  During  the  placement 
of  arch  in  tunnel  No.  3,  curb  placing  equip- 
ment was  moved  to  tunnel  No.  1.  Follow- 
ing completion  of  the  arch  in  tunnel  No. 
3,  the  batching  and  lining  equipment  were 
moved  to  the  lower  portal  of  tunnel  No.  1. 
Tli"  invert  of  tunnel  No.  3  was  then  trimmed 
out  nnd  placed  while  the  arch  was  placed 
in  tunnel  No.  1,  in  which  the  invert  was 
placed  last,  and  during  this  interval,  portal 
transitions  and  final  clean-up  on  both  tunnels 
were  completed. 

Equipment. — A  feature  of  this  job  was 
the  development  of  an  "assembly  line"  for 
the  manufacture  and  placement  of  concrete. 
A  3-car  bulk  cement  silo  wag  set  up  at  a 
railroad  siding,  about  midway  between  the 
lower  portal  of  tunnel  No.  1  and  upper  por- 
t;il  (if  tunnel  No.  3.  Cement  was  unloaded 
from  oars  by  scraper  into  an  enclosed  bucket 
elevator  to  the  top  of  the  silo.  A  struc- 
tural steel  Butler  Bin  batch  plant  was  first 
erected  over  the  lower  portal  of  tunnel  No. 
3  and  later  was  used  again  over  the  lower 
portal  of  tunnel  No.  1.  The  plant  was  high 
•  'in nigh  to  charge  either  agitators  or  hatch 
lni|i|H>rs  by  gravity.  A  7-car  capacity  cement 
|  silo  was  set  up  adjoining  Hie  aggregate 
ImiikiTs  and  arranged  to  feed  cement  by 

Jclci  trically-drivcn  screw  to  (lit-  cement  weigh- 
ing hopper.  Bunkers  were  charged  l>y  I  rucks 
from  stock  piles  which  hauled  over  ramps 
from  the  top  of  the  portal  cut  to  the  top 
of  the  bunkers.  Bulk  cement  was  trucked 
from  the  railroad  silo  to  the  batch  plant 
silo  in  steel  enclosed  trucks.  One  yard 
batches  ,,i  cement  and  aggregates  were 
weighed  out  manually  and  intermixed  in 
a  discharge  trunk  to  prevent  dusting. 

317005— 41 2 


The  following  equipment  was  essential  to 
the  tunnel  lining: 

Three  air  compressors,  total  of  350  horse- 
power, 2,500  cubic  feet  per  minute. 

Two  Paris- Yett  2-cubic-yard  transit  mixers. 

One  Ransome  27EE  dual-drum  mixer. 

Sixty-seven  1-yard  steel  batch  buckets. 

Three  electric  locomotives,  8-ton  combina- 
tion battery  or  trolley. 

Eighteen  flat  cars. 

Twelve  24-foot  sections  or  288  linear  feet 
of  steel  forms,  weighing  960  pounds  per  foot, 
or  11  %  tons  per  section. 

One  Pressweld  1-cubic-yard  concrete  placer. 

One  6-inch  shooting  line,  120  to  160  linear 
feet. 

One  air-receiving  tank  with  inclined  ramp 
for  shooting  line. 

One  monorail  and  hoist  70  feet  in  length 
with  conveyor  carriage. 

One  hydraulic  form-moving  jumbo. 

Four  vibrators. 

One  Conway  mucker  converted  to  form  a 
drag  for  invert  clean-up. 

Two  miles  each  of  6-inch  air  line  and  3- 
inch  water  line. 

Three  miles  of  40-pound  tunnel  track  with 
ties. 

Three  miles  of  trolley  line. 

One  coal-tar  spray  outfit  and  jumbo. 

Curb  placement. — The  two  transit  mixers 
were  primarily  used  to  place  curbs  In  each 
tunnel  while  the  arch  was  being  placed  in 
the  other.  Later  they  were  both  used  In 
tunnel  No.  3  as  agitators  for  conveying  mixed 
concrete  to  the  invert.  As  mixers  they  were 
charged  at  the  portal,  but  the  curb  concrete 
was  mixed  at  the  point  of  placement  and 
discharged  by  spoilt  Into  the  forms.  The 


curbs  were  formed  to  include  a  3-inch  out- 
side keyway  shaped  to  the  invert  curvature 
to  provide  support  later  for  an  invert  slip- 
form.  The  tops  of  curbs  were  cut  by  an 
air  and  water  jet  to  remove  laitance  and  pro- 
vide a  suitable  horizontal  joint  with  the  arch. 
In  moving  the  transit  mixers  to  tunnel  No. 
1,  a  temporary  charging  ramp  for  sack 
cement  batches  at  the  lower  portal  of  this 
tunnel  had  to  be  built.  Aggregates  for  these 
curbs  were  weighed  out  through  a  set  of 
temporary  bunkers  at  the  stock  piles. 

Arch  placement. — The  arch  lining  was  the 
bottleneck  of  operations  and  the  contractor 
successfully  expedited  this  part  of  the  work 
by  building  the  mixing  and  placing  unit  as 
shown  on  the  attached  drawing.  A  new  dual- 
drum  Ransome  mixer  unit  with  diaphragm 
water  tank  and  electric  driving  motor,  but 
without  undercarriage  or  skip,  was  mounted 
on  a  track  carriage.  Directly  under  the 
charging  end,  a  20-horsepower  motor  was 
mounted  to  a  speed  reducer  chain  drive  to 
provide  forward  or  backward  motion  for  the 
mixer,  placer,  and  shooting  line. 

A  72-foot  overhead  monorail  composed  of 
two  10-inch  tied  I-beams  extended  from  the 
mixer  frame  to  a  supporting  carriage  on  the 
far  end.  A  Novo  hoist  and  appropriate  cables 
and  sheaves  controlled  the  movement  of  a 
traveling  carriage  along  the  monorail.  A  sec- 
ond cable  to  an  external  pulley  and  brake  on 
the  same  hoist  controlled  the  vertical  move- 
ment of  the  traveling  carriage  from  the  mono- 
rail to  batch  buckets  on  flat  cars  below.  The 
whole,  when  connected  with  flexible  water,  air, 
and  electric  lines,  formed  a  mobile  unit  which 
could  be  moved  down  the  tunnel  as  the  lining 
progressed. 

A  tram  of  16  one-yard  batch  buckets  was 
loaded  with  aggregate  and  cement  by  means  of 
a  flexible  elephant  trunk  at  the  portal.  A 
siding  in  the  tunnel  and  a  "California"  switch 
at  the  mixer  made  possible  almost  continuous 
operations  as  full  and  empty  trains  were  by- 
passed. A  five-man  crew,  composed  of  mixer- 
man,  hoistman,  trackman,  dumpman,  and 
placer  operator,  was  required  to  operate  the 
unit.  Batch  buckets  were  picked  up  from  flat 
cars  and  transported  along  the  monorail  to 
charge  the  first  drum  of  the  dual-drum  mixer. 
After  obtaining  water  charge  and  mixing  45 
seconds  in  the  first  drum,  this  batch  was  trans- 
ferred to  the  second  drum.  The  act  of  trans- 
ferring locked  the  discharge  from  the  second 
drum  for  45  seconds,  and  a  second  batch  was 
admitted  to  the  first  drum.  Thus,  two  batches 
were  mixed  simultaneously  and,  for  a  mixing 
time  of  IV;  minutes,  it  was  possible  to  put  out 
55  to  60  yards  |x>r  hour. 

Batches  were  dumped  directly  into  the  Press- 
weld  1-yard  gun  which  was  mounted  on  a 
carriage  attached  to  the  mixer.  Under  a  pres- 
sure of  105  pounds  per  square  inch,  each  batch 
was  shot  through  the  6-inch  shooting  line  rising 
on  an  Incline  of  25  degrees  to  the  crown  of  the 
arch  and  thence  over  the  tons  of  the  steel 
forms  to  the  concrete  heading  120  to  160  feet 
from  the  placer.  The  end  of  the  discharge  line 
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was  buried  6  to  10  feet,  and  it  was  possible  to 
pack  voids  up  to  6  feet  above  the  forms.  The 
terrific  impact  of  the  discharged  concrete  was 
sufficient  to  force  the  concrete  around  all  open 
lagging  as  well  as  to  force  out  most  of  the  air 
discharged  through  the  shooting  line.  This 
fact  was  verified  from  cores  drilled  from  this 
lining. 

Lining  was  started  at  the  opposite  portal 
from  the  batch  plant.  At  the  start  of  a  run 
the  fresh  concrete  built  up  to  the  crown  then 
flowed  down  either  sidewall  on  a  slope  extend- 
ing 40  to  60  feet  ahead.  Five  windows  or 
inspection  doors  were  provided  in  each  8  feet 
of  forms.  The  nozzleman  by  electric  buzzer 
gave  all  signals  for  forward  or  backward 
movement,  and  on  signal  the  entire  unit  was 
moved  from  the  nozzle  to  the  mixer.  There 
were  few  instances  of  pipe  line  clogging  so 
long  as  the  consistency  of  mixed  concrete 
was  maintained  at  a  slump  between  4  and  5 
inches.  In  severe  cases  the  line  was  cut  and 
rewelded.  In  general  three  puddlers  operat- 
ing two  vibrators  were  able  to  operate  behind 
the  forms  and  compact  the  concrete  by  a 
combination  of  internal  vibration,  booting, 
and  spading.  Where  clearance  was  restricted, 
the  vibrators  were  operated  through  the  in- 
spection doors. 

Operations  were  carried  on  continuously 
in  tunnel  No.  3  over  a  three-shift  basis,  and 
only  one  vertical  bulkhead  was  built  during 
the  entire  run,  although  on  one  or  two  occa- 
sions a  sloping  cold  joint  resulted  from  a 
sudden  breakdown.  In  these  cases  the  inclined 
joint  was  troweled  and  grouted.  In  order 
to  maintain  continuous  progress,  it  was  neces- 
sary to  strip  and  move  forms  in  12  hours,  but 
in  sections  of  light  overbreak  it  was  fre- 
quently necessary  to  "loaf  to  prevent  filling 
available  forms  too  rapidly.  The  arch  of 
tunnel  No.  1  was  placed  during  colder  weather 
which  lengthened  the  form  removal  time  to 
17  and  later  24  hours.  As  there  were  insuffi- 
cient forms  to  provide  continuous  placement 
on  this  basis,  the  contractor  placed  a  vertical 


bulkhead  at  the  end  of  each  swing  shift  and 
shut  down  until  the  following  day  shift.  A 
shooting  pocket  was  left  in  the  crown  behind 
each  bulkhead. 

Forms  were  braced  against  the  curb  from 
the  tunnel  track.  To  remove  forms,  the  braces 
were  knocked  out,  a  hinged  skirt  at  the  bottom 
on  each  side  was  pulled  upward,  and  the  form 
was  then  pulled  inward  by  hydraulic  pistons 
operating  from  a  form  jumbo.  The  freshly 
stripped  surface  was  patched  as  required, 
wet  down,  and  sprayed  Immediately  with  the 
first  of  two  coats  of  coal-tar  cutback.  The 
fumes  from  the  coal-tar  were  very  objec- 
tionable, and  the  contractor  finally  installed 
a  large  exhaust  fan  at  the  portal  from  which 
lining  was  started.  A  current  of  air  was 
caused  to  flow  from  the  scene  of  operations  in 
the  direction  of  the  completed  work. 

Upon  the  completion  of  tunnel  No.  3  arch, 
it  was  necessary  to  dismantle  the  portal  batch 
plant  and  reassemble  It  at  tunnel  No.  1.  A 
timber  truss  charging  ramp  was  then  built  in 
its  place  over  the  upper  portal  of  tunnel  No.  3 
for  mixing  invert  concrete.  The  contractor 
by  this  time  had  decided  that  the  transit 
mixers  were  too  slow  to  mix  and  place  an 
appreciable  amount  of  concrete  and  decided 
to  use  them  as  agitators  to  transport  concrete 
mixed  at  the  portal.  A  stationary  mixer  was 
installed  at  the  portal,  aggregates  were 
weighed  out  at  the  stock  piles,  and  sack  ce- 
ment was  added  at  the  mixer. 

Invert  placement. — Special  equipment  was 
developed  by  the  contractor  for  invert  clean-up 
and  placement.  A  boom  was  attached  to  a 
Conway  tunnel  mucking  machine  to  convert  it 
into  a  small  dragline.  Following  completion 
of  arch  lining,  the  luvert  of  each  tunnel  was 
cleaned  down  to  grade,  and  drain  pipe,  where 
required,  was  laid.  This  operation  required 
the  removal  and  replacement  of  all  of  the 
tunnel  track. 

A  combination  slip  form  and  puddler,  12 
feet  long,  was  supported  on  the  3-inch  curb 
projections.  The  hollow  skin  plate  was  bal- 


lasted enough  to  overcome  uplift  pressure. 
Concrete  from  the  mixer  was  deposited  in  a 
track  hopper  which  discharged  into  an  in- 
clined belt  conveyor  which  elevated  the  con- 
crete to  a  movable  chute  for  placement  across 
the  invert  face  immediately  in  front  of  the 
skin  plate.  The  conveyor  unit  operated  on 
the  tunnel  tracks  and  as  the  unit  was  pulled 
back,  the  tunnel  track  was  removed  in  sec- 
tions. In  tunnel  No.  3  concrete  was  conveyed 
to  the  slip  form  In  the  agitators,  but  in  tunnel 
No.  1  the  dual-drum  mixer  was  used  to  mix 
concrete  in  the  tunnel  so  that  invert  progress 
there  was  much  greater. 

A  head  of  fresh  concrete  was  built  up  in 
front  of  the  slip  form.  A  vertical-motion 
tamper  or  puddler  was  built  on  the  front 
end  of  the  slip  form  to  puddle  the  concrete  to 
shape  and  facilitate  passage  of  the  ship  form. 
Electric  portable  vibrators  were  used  in  the 
corners.  The  slip  form  pulled  itself  forward 
by  means  of  a  motor-driven  hoist  and  block 
and  tackle,  the  tail  line  of  which  was  secured 
to  the  tunnel  track  ahead.  Immediately  be- 
hind the  slip  form,  the  invert  was  hand- 
finished  first  by  wood  "bull"  float,  then  fivsim 
and  soft  and  hard  troweling.  Coal-tar  cut- 
back was  applied  as  the  final  operation. 
Finishers  operated  from  plank  bridges  span- 
ning the  invert  from  pins  in  the  keyways. 

Tunnel  A'o.  5 

Good  progress  was  made  on  tunnel  driv- 
inj,r,  but  tunnel  lining  progress  was  hampered 
by  time  lost  in  experimentation  with  lining 
equipment.  Tunnel  driving  was  started  from 
the  lower  portal  April  20,  1938,  and  the 
tunnel  was  holed  through  279  days  later. 
The  first  tunnel  lining  was  placed  February 
16,  1939,  and  was  completed  July  19  of  that 
year. 

The  tunnel  was  driven  by  the  conventional 
full-face  heading  method,  using  5  automatic 
feed  drills  operating  from  a  structural  steel 
jumbo  20  feet  long.  Basalt  predominated, 
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all lii. ugh  some  sections  uf  hard-packed  sniid, 
soft  sandstone,  nnd  dry  clay  were  encountered. 
Average-  driving  progress  per  sliifl  was  L'5  feet 
I«T  day. 

A  ilisiiin  ii\i>  feature  of  Specifications  No. 
770  provided  for  the  placement  of  the  con- 
crete in  the  lining  In  horizontal  layers  not 
exceeding  12  inches  In  depth  so  far  as  prac- 
ticable. The  contractor  devoted  considerable 
lime  and  effort  In  developing  placing  equip- 
ment and  technique  to  meet  this  specilira- 
tlon. 

The  contractor  leased  a  bulk  cement  batch 
plant  located  at  the  stock  piles  4.5  miles 
from  the  lower  portal.  This  plant,  which 
had  been  used  on  Specifications  No.  748, 
consisted  of  three  45-yard  bunkers  charged 
liy  trucks  and  bucket  elevator  and  an  800- 
burrel  bulk  cement  silo  adjacent  to  a  rail- 
road spur.  Aggregates  were  weighed  out 
ilirmigh  a  5,000-pound  Johnson  scale,  and 
hulk  cement  was  conveyed  from  the  bottom 
uf  the  silo  through  a  horizontal,  electrically 
driven  screw  to  a  separate  weighing  hopper 
with  a  1,000-pound  Howe  dial.  Aggregates 
and  cement  were  intermixed  as  discharged 
through  a  trunk  into  covered  trucks.  A 
5-bag  Leach  stationary  mixer  was  set  up  at 
tin-  lower  portal  and  arranged  to  discharge 
into  a  2-yard  receiving  hopper  set  directly 
over  the  tunnel  tracks.  The  mixer  was 
charged  from  a  truck  ramp  discharging  into 
a  compartment  bin  above  the  mixer.  Two 
Blaw-Knox  2-yard  agitators  with  storage 
battery  locomotives  were  used  to  transport 

i -rete  into  the  tunnel  to  the  point  of 

placement.  Plug-in  connections  were  avail- 
able at  the  portal,  passing  tracks,  and  at 
discharge  end,  for  turning  over  the  agi- 
tators. The  contractor  generated  his  own 


power  for  charging  storage  batteries  and  all 
other  uses  by  I>icsel  ^ -rutor  sets. 

l.inini;  was  placed  in  three  statics,  namely, 
curbs,  arch,  and  Invert- -in  thai  order.  The 
curb  furnished  alignment  and  grade  for  in- 
vert arch.  The  contractor  first  endeavored 
to  use  wooden  curbs,  but  later  switched  to 
formed  concrete.  In  order  to  bring  the  arch 
sidewalls  up  horizontally,  it  was  necessary 
to  fill  forms  in  alternate  bulkheaded  sections 
not  exceeding  45  feet  in  length.  For  this 
purpose  the  contractor  obtained  160  feet  of 
metal  forms  composed  of  7%-foot  sections 
bolted  into  15-foot  units  with  three  sets  of 
inspection  doors  per  unit. 

Arch  placement. — The  contractor  first  tried 
a  method  of  placing  the  entire  arch  section 
with  a  Ransome  air  placer.  The  shooting 
line  was  led  in  over  the  tops  of  forms  to 
a  wye  divider  hooked  up  to  trunks  ex- 
tending down  each  sidewall.  It  was  thought 
that  the  placer  with  attached  shooting 
line  could  be  moved  longitudinally,  and 
that  the  trunks  would  discharge  into  each 
side  to  thus  bring  the  sidewalls  up  evenly 
in  layers.  The  abrupt  change  in  direction 
in  the  wye  resulted  in  the  pipe  wearing 
through  before  the  first  placement  was  com- 
pleted. The  contractor  then  placed  one 
shooting  line  in  each  sidewall  extending 
through  the  bulkhead  with  a  plug  on  the 
end  and  a  slotted  opening  in  the  side.  It 
was  thought  that  by  alternating  between 
shooting  lines,  each  side  could  be  brought 
up  2  or  3  feet  at  a  time.  It  was  found  that 
too  much  time  was  lost  In  changing  lines, 
and  that  a  lack  of  clearance  prevented  the 
succcessful  use  of  a  shooting  line  in  the  sides. 
It  became  apparent  that  the  only  successful 
solution  lay  in  filling  the  sidewalls  through 


Showing  curb  construction  and  arch  joint  in  Tunnel  No.  5 
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the  inspection  doors.  The  contractor  then 
developed  a  combination  of  gravity  and  shoot- 
ing line  placement  that  was  used  for  the 
remainder  of  the  lining. 

A  Jumbo  was  built  on  mine  cur  truck*  that 
consisted  of  a  framework  on  which  u  14-cubic- 
foot  skip  was  elevated  to  the  top  of  the  inside 
of  the  forms  by  an  air  tugger.  The  skip  tripped 
the  loud  of  concrete  onto  a  flat  table  from 
which  the  concrete  slid  by  gravity  or  was 
shoveled  into  movable  chutes  into  the  forms 
through  the  inspection  doors. 

In  this  manner  the  sidewalls  were  brought 
up  equally  to  about  1  foot  above  the  spring  line. 
The  Jumbo  was  then  pulled  down  the  tunnel 
to  a  siding,  and  the  Ransome  14-cubic-foot  air 
placer  was  brought  up.  The  remaining  part 
of  the  arch  was  filled  by  air  placement  througli 
a  shooting  line  in  the  crown.  It  can  be  said 
that  although  the  procedure  was  slow,  cumber- 
some, and  exceedingly  difficult  for  areas  of 
restricted  clearance,  all  Joints  were  vertical 
and  an  excellent  Job  of  finished  concrete  sur- 
face was  obtained. 

The  slump  of  the  concrete  at  the  mixer  was 
maintained  at  4  to  4'/>  inches.  Forms  were 
left  in  place  at  least  24  hours,  and  after  forms 
were  stripped  the  finished  surface  was  dressed 
down,  sprinkled,  and  finally  sprayed  with  coal- 
tar  cutback. 

For  placing  invert,  the  contractor  built  a 
slipform  consisting  of  a  sheet  steel  skin-plate 
and  appropriate  rib  supports  which  was  sup- 
ported on  shoulders  of  the  curbs.  Invert  con- 
crete was  dumped  very  nearly  in  its  final 
position  from  agitator  chutes.  A  head  of  fresh 
concrete  was  built  up  ahead  of  the  slipform 
which  was  then  pulled  forward  by  means  of 
an  air  tugger  anchored  to  the  tunnel  track. 
Rails  were  telescoped  ahead  as  invert  ad- 
vanced. Following  passage  of  the  slipform, 
surface  finishing  was  completed  by  floating  and 
troweling.  The  concrete  was  sprayed  with 
mebrane  curing  compound  as  soon  us  the  con- 
crete had  hardened  sufficiently  to  prevent 
marking  when  being  walked  over.  A  uniform 
slump  of  2V4  inches  was  maintained  for  invert 
placement  to  prevent  sagging  of  the  invert 
edges  from  the  curb. 

Tunnelt  Nos.  7  and  8 

The  contractor  made  good  progress  on  driv- 
ing and  lining  both  tunnels.  Actual  tunnel 
driving  was  started  May  11,  r.i.".!i.  and  in  81 
days  Ixjth  tunnels  were  holed  through.  Lin- 
ing was  started  August  11, 1!>3S),  and  In  7.S  days 
both  tunnels  were  lined  and  all  jxirtal  transi- 
tions completed. 

Tunnel  No.  7  was  driven  and  lined  from  the 
lower  portal,  but  tunnel  No.  S  was  driven  and 
lined  from  both  portals.  Both  tunnels  were 
driven  by  the  full-faced  method,  using  about 
•'!!'  holes  per  round.  Spoil  was  loaded  1>y  an 
Kimco  Model  20  mucking  machine  directly  into 
5-yard  Kenworth  Diesel-powered  trucks.  Ma- 
terial excavated  was  all  stratified  sandstone 
of  varying  degrees  of  hardness  that  required 
tunnel  supports  throughout.  Ribs  consist rd 
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of  29-pound  H -beams  lagged  for  about  65  per- 
cent of  the  arch  perimeter.  Lagging  was  back- 
filled solidly.  The  specifications  for  the  first 
time  provided  that  the  contractor  assume  the 
cost  of  aggregates  used  in  the  concrete  lining 
required  beyond  the  B  line.  The  contractor 
therefore  drove  "close"  tunnels  and  carefully 
lagged  all  overbreak  with  the  result  that  all 
previous  overrun  records  for  tunnel  lining  on 
the  project  were  lowered  when  an  average 
overbreak  for  both  tunnels  of  13  percent  was 
attained.  The  average  progress  rate  of  10.6 
feet  per  shift  was  also  the  highest  made  in  all 
tunnels. 

The  contractor  adopted  a  lining  procedure, 
particularly  adapted  to  short  tunnels,  that 
was  radically  different  from  that  employed  on 
the  previous  tunnels.  The  use  of  curbs  was 
eliminated,  and  the  tunnel  lining  was  placed 
in  two  operations  which  consisted  of  invert 
followed  by  arch.  This  method  possessed 
several  obvious  advantages  in  that  separate 
curbs  to  support  arch  and  invert  forms,  the 
extensive  clean-up  of  invert  grade  due  to 
accumulation  of  trash  from  arch  placement, 
and  the  formed  joint  crack  between  arch  and 
invert  were  eliminated. 

The  success  of  this  plan  depended  upon 
some  form  of  hanging  screed  from  which  the 
concrete  could  be  struck  off  to  grade.  During 
excavation  of  the  tunnel,  ribs  were  so  spaced 
to  break  up  into  panels  of  which  12  was 
the  least  common  multiple.  This  was  done 
to  allow  the  use  of  a  set  of  12-foot  reusable 
screeds  in  place  of  random  lengths.  Screeds 
consisted  of  metal  3-  by  3-inch  T-bars  fitted 
with  hangers  which  in  turn  were  suspended 
from  clamps  bolted  to  the  tunnel  ribs.  Ver- 
tical and  horizontal  stopbolts  on  the  hangers 
provided  adjustment  to  both  line  and  grade. 
After  being  properly  set  up,  the  banging 
screeds  were  rigid  enough  to  permit  their 
use  as  a  walkway  for  workmen  and  as  a 
support  for  finishing  planks. 

Arch  placement. — The  contractor  obtained 
the  steel  arch  forms  used  in  tunnel  No.  5 
and  had  them  cut  down  and  repaired  at  a 
local  iron  works.  The  forms  were  also  re- 
shaped on  the  bottom  edge  to  rest  directly 
upon  the  tunnel  invert.  Forms  were  moved 
in  and  out  of  the  tunnel  from  a  truck  jumbo 
and  were  wedged  in,  place  upon  the  invert 
from  2-  by  7-inch  pins  set  in  holes  previously 
drilled  in  the  invert  concrete.  After  proper 
nlinement  was  obtained,  frequent  spreader 
blocks  were  used  as  additional  support. 

Arch  concrete  was  placed  through  a  Rex 
pumpcrete  with  7-inch  pumping  line.  The 
mixer  was  arranged  to  discharge  directly 
into  the  pumpcrete  hopper  at  the  portal.  It 
was  possible  to  place  the  entire  arch  and 
upper  outside  transition  of  tunnel  No.  7 
from  one  set-up  at  the  lower  portal.  It  was 
necessary,  however,  to  pump  tunnel  No.  8  half 
from  each  portal.  The  pumpcrete  machine 
used  by  the  contractor  is  reputed  to  be  the 
first  such  machine  imported  into  this  country. 
The  pumping  line  was  made  up  of  5-  and  10- 
foot  sections  of  toggle  joint  pipe,  and  the 


Pumpcrete  machine  at  south  portal  of  Tunnel  No.  8 


line  was  laid  on  the  invert  to  the  forms, 
then  over  the  top  into  the  crown  section. 
Concrete  was  allowed  to  assume  a  slope  from 
crown  to  the  invert  joint.  An  air  booster 
was  used  27  feet  back  of  the  end  of  the 
shooting  line.  This  booster  was  used  to  clean 
out  the  end  of  the  line  about  every  five  or  six 
strokes  of  the  pump.  The  end  of  the  line 
was  kept  buried  in  the  concrete  to  prevent 
segregation  and)  insure  tight  placement 
against  the  arch.  It  was  customary  to  leave 
a  shooting  "pocket"  next  to  the  bulkhead  at 


the  end  of  each  run,  and  the  size  of  this 
pocket  enabled  the  line  to  be  emptied  without 
overfilling. 

It  was  necessary  to  leave  forms  in  place 
at  least  24  hours,  which  allowed  a  placement 
of  75  feet  a  day  for  the  160  feet  of  available 
forms.  As  operations  became  standardized, 
this  amount  could  be  placed  in  5  hours.  Fol- 
lowing stripping,  the  fresh  concrete  surface 
was  patched  if  necessary,  wet  down,  and 
sprayed  with  the  first  of  three  coats  of  Hunt's 
Process  clear  curing  compound. 
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Power  Line  Easements  on  Colorado-Big 

Thompson  Project 

By  FRANKLIN  K.  MATEJKA,  Associate  Engineer 


DETAINING  power  transmission  line  ease- 
ments on  the  Colorado-Big  Thompson  project 
consisted  of  five  major  steps:  (1)  Prelimin- 
ary allnement  as  a  result  of  ground  examina- 
tion, (2)  arangement  with  abstracters  for 
use  of  their  records  In  determining  the  type 
MI'  subdivision  and  extent  of  ownerships  along 
tin-  proposed  allnement,  (3)  actual  ground  lo- 
r:iiinii  by  surveys,  (4)  preparation  of  con- 
ir.-u-ts  for  grant  of  easement,  and  (5) 
contacting  landowners  and  negotiating  with 
them  for  the  purchase  of  their  land. 

The  lirst  three  steps  of  procedure  were 
carried  out  almost  simultaneously,  taking  ad- 
vantage of  information  obtained  from  the 
altimeter's  records  in  order  that  the  allne- 
iiifiit  would  more  nearly  follow  along  or 
armss  lands  of  lesser  valuation  and  avoid 
sniiill  subdivisions  or  lots  suitable  for  build- 
ing purposes.  Such  location  has  a  tendency 
to  lessen  objections  to  the  presence  of  power 
transmission  lines  and  results  in  an  over- 
all decrease  in  the  cost  of  easements  to  the 
Government. 

The  preparation  of  contracts  consisted  prin- 
cipally (if  writing  field  survey  descriptions  of 
tlif  proposed  power  transmission  line  and 
supplying  the  correct  names  of  the  grantors. 
Thi.-i  latter  information  was  obtained  from  a 
ran -fill  examination  of  the  title  transfers  as 
sliuwii  in  the  abstracter's  office,  usually  trac- 
ing such  transfers  for  at  least  four  or  five 
entries  and  then  checking  such  title  owners 
with  the  records  of  the  county  assessor  and 
county  treasurer,  these  latter  officers  furnish- 
ing the  addresses  of  the  owners. 

Right-of-way  Man  Must  Be  Diplomatic 

t'Miitactlng  the  owners  constituted  the  most 
ililtii-ult  and  at  the  same  time,  the  most  inter- 
esting phase  of  the  work,  as  everyone  possible 
\va<  seen  in  person.  Surely  there  is  no  other 
-slon  or  vocation  that  requires  making  ac- 
•iMaintances  and  intimate  business  deals  In 
"t-t  a  time.  The  right-of-way  man's  chance 
reeding  in  his  work  depends  principally 
iipMi,  his  ability  to  conform  to  the  surroundings 
in  which  he  finds  himself.  Above  all  things, 
hr  must  be  sincere  in  everything  he  says,  mak- 
Int:  no  statement  that  he  Is  not  authorized  nor 
able  to  carry  out.  When  full  confidence  Is 
obtained,  the  remainder  of  the  negotiation 
Is  routine  and  simple,  and  progresses  quickly 
to  roiiMimmation. 

It  is  doubtful  if  there  Is  any  single  work  that 


could  possibly  describe  the  flexibility  required 
of  the  right-of-way  man.  He  must  drive  like 
the  wind  between  places  of  contact  and  then 
appear  to  have  all  the  time  in  the  world  after 
gaining  admittance.  .  By  carefully  studying  the 
neighborhood,  its  types  of  people,  interests  and 
activities,  some  item  can  quickly  be  made  the 
subject  of  conversation ;  however,  in  individual 
cases,  a  quick  glance  at  the  interior  of  a  room 
or  office  gives  invaluable  information  as  to  the 
particular  interests  or  hobbles  of  the  principal 
before  him.  The  right-of-way  man  must  be 
able  to  be  in  sympathy  with  Democrats  in  one 
house  and  Republicans  in  the  next,  and  be  in 
favor  of  one  local  administration  or  another, 
at  all  times  respecting  the  beliefs  and  feelings 
of  the  persons  with  whom  he  is  dealing.  At 
no  time  can  he  appear  to  belittle  anything  he 
finds  before  him.  Regardless  of  the  type  of 
persons  encountered,  he  must  make  the  dweller 
feel  that  he  Is  perfectly  at  ease  in  such  sur- 
roundings and  that  anything  indicating  unfor- 
tunate circumstances  of  the  individual  passes 
unnoticed.  Interest  shown  in  an  unusual 
painting,  bric-a-brac,  or  view  leads  to  a  rapid 
understanding  between  parties.  If  the  pro- 
posed grantor  wants  to  talk  about  the  things 
that  interest  him  most,  by  all  means  he  should 
not  be  rushed,  as  the  information  derived  from 
his  conversation  will  not  only  pave  the  way  to 
this  particular  deal  but  will  also  eventually 
give  information  that  will  be  valuable  when 
contacting  the  next  property  owner.  It  never 
harms  the  right-of-way  man  to  know  who  the 
grantor  considers  to  be  the  influential  men  in 
the  community,  particularly  so  when  such  men 
can  be  referred  to  as  being  in  favor  of  the 
project  or  had  previously  committed  them- 
selves in  granting  similar  rlghts-of-way. 

Owner's  Cooperation  Should  Be  Sought 

Usually  the  owner  is  better  acquainted  with 
the  actual  location  of  each  structure  than  the 
right-of-way  man  because  he  has  seen  the 
allnement  stakes  previously  set  by  the  locat- 
ing parties  and  has  given  considerable  thought 
to  their  presence;  and  If  there  Is  some  ob- 
jection on  his  part  to  this  allnement  or  loca- 
tion of  some  particular  structure  because  of 
some  feature,  such  as  a  building  or  group 
of  trees,  It  Is  definitely  to  the  advantage  of  the 
right-of-way  man  to  a  »nipany  the  owner  on 
an  Inspection  trip  over  the  allnement,  explain- 
ing to  him  (hi-  reasons  for  this  particular 
location.  Its  relations  to  construction  prob- 


lems, and  possible  alternates  that  could  be 
substituted.  Such  interest  shown  and  coop- 
eration offered  make  better  understanding  and 
less  objections  from  the  viewpoint  of  the 
owner.  Considerable  differences  in  the  atti- 
tude of  the  Individuals  are  apparent  when 
such  individuals  are  in  need  of  money  or 
are  financially  independent,  or  whether  direct 
benefits  are  to  be  derived  from  the  construction 
of  the  line. 

Method  of  Approach  /«  Important 

Because  of  the  fact  that  in  most  cases 
the  consideration  involved  is  relatively  small, 
special  care  must  be  given  to  the  method  by 
which  the  total  amount  is  determined.  Be- 
fore this  matter  can  be  frankly  discussed,  the 
right-of-way  man  should  have  succeeded  In 
convincing  the  owner  that  the  necessity  of 
the  line  has  been  determined  by  his  superior 
and  that  he  is  merely  the  agent  sincerely 
attempting  to  obtain  the  permission  of  the 
landowner  for  the  construction  and  mainte- 
nance of  the  line  by  offering  him  just  compen- 
sation for  the  damages  caused  by  the  presence 
of  the  line  over  his  particular  premises,  and 
treating  him  in  like  manner  to  other  prop- 
erty owners  with  similar  circumstances.  If 
the  owner  sees  the  entire  situation  in  this 
light  and  wishes  to  be  fair  on  his  side  of  the 
dealings,  he  will  be  willing  to  discuss  the 
value  of  the  damages,  and  a  quick  settlement 
can  be  made.  No  reference  or  threat  should 
be  made  as  to  condemnation  of  the  right-of- 
way  unless  absolutely  necessary,  and  then 
only  by  discussing  the  procedure  taken  by 
the  Government,  its  identical  results  Insofar 
as  the  construction  of  the  line  Is  concerned, 
and  the  additional  cost  to  both  parties  in  the 
event  it  is  necessary  to  go  to  court  merely 
to  hear  the  same  arguments  made  to  secure 
judicial  determination  of  the  just  compensa- 
tion which  should  be  paid  the  owner  for  his 
holdings. 

With  the  above  as  a  guide,  righta-of-way 
were  obtained  for  176  miles  of  power  trans- 
mission line  across  grazing,  dry  farming,  and 
highly  cultivated  irrigated  lauds,  as  well  as 
city  properties  which  Involved  the  contacting 
of  275  owners  with  only  two  condemnation 
suits,  one  of  which  was  settled  entirely  to  the 
inteivM  of  the  Government,  and  the  other, 
2%  years  old,  had  not  yet  been  tried  been !!.-«• 
of  the  owner's  failure  to  obtain  interested 
counsel. 
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New  Regulations  for  Boulder  Dam  Power 


GENERAL  regulations  have  been  promul- 
gated by  Secretary  of  the  Interior  Harold  L. 
Ickes  for  the  generation  and  sale  of  Boulder 
Dam  power  in  accordance  with  the  Boulder 
Canyon  Project  Adjustment  Act,  which  regu- 
lations establish  a  price  for  firm  energy  of 
1.163  mills  per  kilowatt-hour  and  for  second- 
ary energy  of  0.34  mill  per  kilowatt-hour  as 
opposed  to  the  present  rates  of  1.63  mills  for 
firm  and  0.5  mill  for  secondary  energy.  This 
will  represent  savings  to  the  power  consumers 
of  the  Southwest  of  approximately  $120,000- 
000  over  the  50-year  repayment  period. 

With  the  issuance  of  the  regulations  the 
secretary  directed  his  special  representative 
It.  V.  L.  Wright  to  formulate  the  draft  of 
amendatory  energy  sales  contracts  with  allot- 
tees of  power  from  Boulder  Dam. 

The  regulations  set  forth  that  4,330,000,000 
kilowatt-hours  of  energy  in  the  first  year  of 
operation  will  be  defined  as  firm  energy  and 
that  this  total  will  be  reduced  at  the  rate  of 
8,760,000  kilowatt-hours  per  year  to  reflect 
anticipated  consumptive  uses  of  water  by 
new  upstream  developments.  All  energy  in 
excess  of  these  amounts  will  be  considered 
secondary  energy,  and  for  the  purpose  of  rate 
making  it  was  assumed  that  there  would  be 
a  total  of  40,000,000,000  kilowatt-hours  avail- 
able and  sold  during  the  50-year  repayment 
period. 

The  power  allottees  are  the  city  of  Los  An- 
geles and  The  Metropolitan  Water  District 
of  Southern  California,  the  Cities  of  Pasadena, 
Burbank,  and  Glendale,  California,  the  South- 
ern Edison  Co.,  Ltd.,  The  Nevada-California 
Electric  Corporation,  and  the  States  of 
Nevada  and  Arizona.  The  machinery  and 
equipment  in  the  power  plant  will  be  operated 
by  the  City  of  Los  Angeles  and  the  Southern 
Edison  Co.  as  agents  of  the  United  States  un- 
der contracts  recently  tentatively  agreed  to. 

Promulgation  of  the  regulations  is  the  sec- 
ond important  step  taken  for  the  purpose  of 
effectuating  the  Boulder  Canyon  Project  Act 
which  was  approved  last  summer,  and  follows 
a  tentatively  agreed  upon  agency  contract 
resulting  from  a  series  of  hearings  and  con- 
ferences extending  over  a  period  of  nearly  10 
months. 

The  final  regulations  omit  the  83  percent 
efficiency  formula  included  in  the  tentative 
draft  submitted  to  the  power  allottees,  and 
the  form  substitutes  provisions  guaranteeing 
the  cost  of  the  project  within  50  years,  the 
cost  of  operation,  maintenance,  and  replace- 
ment of  the  project,  the  payment  annually 
of  sum  of  $300,000  to  each  of  the  States  of 
Arizona  and  Nevada,  the  payment  of  the  sum 
of  $500,000  annually  into  the  Colorado  River 
Development  Fund  to  finance  other  projects 
on  the  Colorado  River,  provided  only  that  the 
Government's  estimate  of  available  water  for 
power  generation  is  realized.  The  adjust- 


ment act  itself  provided  for  postponement 
until  after  June  1,  1987,  the  repayment  of 
$25,000,000  allocated  to  flood  control  and  ;i 
reduction  of  4  to  3  percent  in  the  rate  of  in- 
terest to  be  charged  on  the  cost  of  construc- 
tion of  the  Boulder  Dam  project. 

The  repayment  of  generating  charges,  in- 
cluding operation  and  maintenance  and  re- 
placement of  powerhouse  machinery,  is  pro- 
vided for  in  the  regulations,  in  addition  to 
the  energy  rates  of  1.163  mills  for  firm  and 
0.34  mill  for  secondary  energy. 

Relief  to  Fremont-Madison 
Irrigation  District 

ANNOUNCEMENT  is  made  of  a  new  sched- 
ule of  construction  charges  due  in  1941  from 
the  Fremont-Madison  Irrigation  District  of 
St.  Anthony,  Idaho,  in  connection  with  I  lie 
repayment  of  the  costs  of  the  Upper  Snake 
River  storage  project  in  northeastern  Idaho. 

Through  readjustment  of  charges  due  in 
1939  and  1940,  relief  was  granted  the  district 
on  a  finding  that  "due  to  causes  beyond  the 
control  of  the  water  users,"  the  district  could 
not  pay  the  full  amount  of  the  $69,000  in  con- 
struction charges  due  in  1939  "without  great 
hardship  or  undue  burden."  A  full  supply 
of  water  was  not  available  that  year  for 
some  district  lands. 

Under  the  new  schedule,  if  the  district 
accepts  the  relief  granted,  its  payments  to 
the  United  States  in  1941  will  total  $106,- 
135.78.  Of  the  total,  $32,305.78  will  be  due 
on  June  1,  $36,915  on  July  1,  and  $36,915  on 
December  31.  The  annual  payment  will  be 
the  rate  of  $1.15  an  acre  for  92,600  acres  of 
irrigable  land  in  the  district. 

The  deferred  portion  of  the  1939  charges 
($48,300)  will  be  repayable  in  20  equal  semi- 
annual installments  beginning  July  1,  1941. 
The  due  date  for  the  payment  of  unpaid  in- 
stallments due  in  1940  is  postponed  until 
1941  in  order  to  avoid  interest  charges  against 
the  water  users. 

The  Upper  Snake  River  storage  project, 
which  includes  Grassy  Lake  Reservoir  and 
Cross  Cut  Channel  in  Wyoming  and  Island 
Park  Reservoir  in  Idaho,  was  completed  in 
1938-39.  It  provides  a  supplemental  sup- 
ply of  water  for  nearly  100,000  acres  of  land 
in  Fremont  and  Madison  Counties,  Idaho, 
which  had  been  inadequately  irrigated  prin- 
cipally by  diversions  from  tributaries  of  the 
Upper  Snake. 

Justification  for  Relief 

The  Bureau  of  Reclamation  recommended 
the  relief  granted  to  the  district  and  re- 
ported to  the  Secretary  that  the  presently 
estimated  construction  cost  of  the  project 
is  $2,760,000.  Pending  a  final  determination 


of  the  cost,  this  amount  is  used  as  the  basis 
for  computing  the  construction  installments 
due  annually  over  a  period  of  40  years.  The 
annual  payment  is  now  fixed  at  $69,000,  a  re- 
duction from  the  amount  originally  set. 

The  Bureau  also  advised  the  Secretary  that 
crop  returns  on  lands  to  be  served  supple- 
mental water  by  the  project  were  low  in 
1939  due  in  part  to  uncertainty  as  to  when 
stored  water  would  be  available  from  Island 
Park  Reservoir.  The  district  had  requested 
that  the  entire  amount  of  the  1939  charge 
be  deferred,  and  the  Secretary  in  1940  granted 
the  deferment  of  20  percent  of  the  1939 
amount.  The  action  announced  on  May  24 
followed  a  review  of  the  previous  findings  and 
a  redetermination  of  the  matter. 

Gila  Distribution  System 

THE  distribution  system  for  the  irrigation  of 
the  Tuma  Mesa  division  of  the  Gilo  project 
in  Arizona  will  be  enlarged  under  the  terms 
of  a  contract  awarded  in  May  to  Clyde  W. 
Wood  of  Los  Angeles,  Calif.,  for  extending 
the  A  and  B  canals  and  constructing  numer- 
ous laterals  and  sublaterals,  the  low  and  suc- 
cessful bid  being  in  the  amount  of  $748,248.50. 

The  contract  covers  earthwork,  structures, 
and  concrete  lining  of  a  2.8-mile  section  of 
the  A  canal  and  a  2.2-mile  section  of  the  B 
canal  and  the  construction  of  78  laterals  and 
sublaterals.  The  contractor  is  required  to 
complete  all  of  the  work  within  750  days 
after  receiving  notice  to  proceed  under  the 
contract. 

First  construction  work  on  the  distribution 
system  for  this  division  began  under  a  con- 
tract awarded  in  March  for  the  main  sections 
of  the  A  and  B  canals  and  some  laterals.  The 
present  contract  will  extend  these  two  canals 
and  further  divide  them  into  a  network  o] 
smaller  canals  or  laterals  to  carry  water  di- 
rectly to  the  farmer's  irrigation  ditches. 

Water  for  the  irrigation  of  the  Gila  project 
will  be  diverted  from  the  Colorado  River  at 
Imperial  Dam,  approximately  300  miles  down- 
stream from  Boulder  Dam. 

Honor  Roll 

IN  the  July  issue  of  the  RECLAMATION  EKA  the 
Public  Relations  Division  of  the  Bureau  will 
give  the  first  installment  of  an  honor  roll 
showing  the  employees  of  the  Bureau  of  Rec- 
lamation who  have  enlisted  or  been  called  for 
selective  training  in  some  branch  of  the  mili- 
tary or  naval  forces  of  the  United  States. 

The  honor  roll  will  be  continued  in  subse- 
quent issues  as  additional  information  reaches 
the  division  and  new  listings  can  be  made. 
Addresses  given  are  those  of  original  assign- 
ments. If  changes  occur  and  we  are  advised, 
new  listings  will  be  entered.  Keep  the  Bureau 
advised. 
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Excavation  of  Alpine-Draper  Tunnel 


Provo  River  Project,  Utah 


By  M.  N.  McKENDRICK,y//H/or  Engineer 


I'HK  water  supply  of  Salt  Lake  City  has  been 
inadequate  for  several  years.  During  the 
drought  period  of  1931  to  1935  when  the  city 
received  a  materinlly  reduced  supply  under 
ii^  exchange  agreements  with  various  irri- 
gation interests,  a  very  limited  and  costly 
supply  of  water  from  deep  wells  and  artesian 
basins  was  developed  as  a  necessity  until 
a  larger  and  cheaper  supply  could  be  obtained. 

The  growth  of  Salt  Lake  City  and  the 
highly  cultivated  suburban  areas  is  directly 
dependent  upon  an  adequate  and  assured 
water  supply  which  has  been  diligently  sought 
undi-r  a  long-range  program.  The  supply 
must  not  only  eliminate  present  shortages, 
but  must  also  provide  water  for  future 
municipal  and  suburban  expansion.  The  plan 
•  •f  subscribing  for  storage  water  in  Deer 
Creek  Reservoir  was  found  to  be  the  most 
advantageous  of  all  plans  considered  to  meet 
those  requirements. 

Pending  ultimate  use  of  most  of  the  water 
for  domestic  purposes,  a  substantial  portion 
of  the  supply  is  planned  to  be  used  under 
leaves  or  other  arrangements  for  supple- 
mental irrigation  in  the  suburban  areas  ad- 
joining the  city. 

Work  Started  January  1939 

The  Salt  Lake  Metropolitan  Water  District 
subscribed  for  46  percent  of  the  estimated 
annual  yield  of  storage  supply  from  the  Deer 
Creek  Ueservoir.  amounting  to  46,000  acre- 
feet  |ter  year.  In  the  conveyance  of  this  wa- 
ter fniin  the  reservoir  to  Salt  Lake  City  and 
vicinity,  the  district  executed  a  contract  dated 
I  November  16,  1938,  with  the  United  States 
I'm1  t  lie  .  "]i-;  met  ion  of  a  40-mile  aqueduct  and 
the  repayment  of  construction  costb  up  to 
'ii.OOO. 

Competitive  bids  for  the  construction  of 
tlif  Olmsled  and  Alpine-Draper  'runnels,  the 
first  units  of  the  aqueduct  to  be  constructed, 
we,-,,  received  on  November  22,  1938,  and  a 
contract  f,,r  construction  of  both  tunnels  was 
a  w.-mlcd  to  George  K.  Thompson  &  Co.  of 
Los  Angeles,  Calif.  The  bids  were  $129,087.50 
f»r  the  (United  Tunnel  and  sli!7,448  for  the 
Alpine  I  >ra]>er  Tunnel. 

In  January  r.r.'.i.  excavation  of  the  two 
tunnels  was  started  at  the  respective  outlet 
p.. rials.  The  (llmstcd  Tunnel.  3.6(M)  feet  long. 
was  i ipleted  during  Hie  following  Novem- 
ber. An  article  describing  excavating  equip 
incut  was  published  in  the  KHA  >•.{  June  |!t:i!i, 
and  an  article  describing  the  Salt  Lake  AMIIC 


duct  was  published  in  the  issue  of  September 
1940. 

The  Olmsted  Tunnel  is  located  near  the 
mouth  of  Provo  Canyon,  about  10  miles  from 
Deer  Creek  Dam,  and  the  Alpine-Draper 
Tunnel,  15,036  feet  long  through  the  Trans- 
verse Mountains,  Is  midway  between  Salt 
Lake  City  and  Provo.  The  inlet  portal  is 
near  the  town  of  Alpine  in  Utah  County,  and 
the  outlet  portal  is  nearest  to  Draper  in  Salt 
Lake  County.  This  article  will  deal  with  the 
excavation  of  the  Alpine-Draper  Tunnel  and 
the  difficulties  encountered. 

Kxcavation  of  the  tunnel  was  commenced 
at  the  outlet  or  Draper  portal  in  January 
1939,  and  at  the  inlet  or  Alpine  portal  during 
the  following  June.  The  tunnel  was  holed 
through  December  17,  1940,  after  encounter- 
ing extremely  difficult  and  hazardous  con- 
ditions for  more  than  one-half  of  the  length. 

Of  the  tunnel  length  of  15,036  feet,  only 
417  feet,  or  2.8  percent,  was  through  ground 
which  would  stand  unsupported,  the  longest 
unsupported  reach  being  148  feet  The  speci- 
fications provided  for  four  different  tunnel 
sections:  (1)  An  unsupported  section;  (2) 


a  permanently  supported  section  employing 
4-inch,  13.N-pouud,  H-section  steel  ribs  with 
or  without  timber  lagging;  (3)  a  perma- 
nently supported  section  employing  6-Inch, 
27.5-pound,  H-section  steel  ribs  with  or  with- 
out a  similar  steel  spreader  and  with  or 
without  permanent  timbering;  (4)  a  steel 
liner  plate  section.  The  unsupported  and 
4-inch  steel  supported  sections  will  be  6-foot 
li-inch  inside  diameter  horseshoe  sections 
when  lined  with  concrete  7  inches  thick;  the 
reaches  supported  by  6-inch  steel  and  steel 
liner  plate  will  be  6-foot  8-inch  inside  di- 
ameter circular  sections  when  lined  with 
concrete.  Thickness  of  concrete  for  the  6- 
inch  steel  sections  is  to  be  12  Inches,  and 
approximately  14  inches  for  the  liner  plate 
sections. 

The  heading  on  the  Draper  side  was  ad- 
vanced through  a  shattered  quartzite  forma- 
tion and  supported  by  4-inch  steel  supports 
with  2-inch  lagging  in  the  top  for  a  distance 
of  approximately  2,000  feet  from  the  portal 
station  1369+40  to  station  1350+00,  at  which 
point  swelling  and  squeezing  ground  was  en- 
countered. Spacing  of  supports  had  been 


Replacing  4-inch  steel  supports  with  6-inch  sections  shown  in  foreground. 

Alpine-Draper  Tunnel 


The  Reclamation  Era,  June  1941        {179  } 


Alpine  heading  of  tunnel  showing  failure  of  6-inch  steel  supports  where  material  on 

left  side  moved  in  6  feet  in  3  days 


satisfactory  at  5-  or  6-foot  centers,  but  an 
attempt  to  support  the  swelling  ground  by 
spacing  the  supports  at  1-  to  2-foot  centers 
was  not  successful.  In  order  that  a  spreader 
might  be  used  across  the  tunnel  floor  between 
the  legs  of  the  supports,  an  additional  length 
of  H-section  steel  was  welded  to  the  bottom 
of  the  supports,  thus  giving  sufficient  length 
to  place  a  spreader  under  the  track  rails. 
Timber  or  steel  spreaders  and  continuous 
timber  sills  were  installed,  but  the  supports 
subsequently  failed  even  when  two  ribs  wen- 
bolted  together.  As  the  supports  failed,  the 
size  of  the  tunnel  was  decreased  to  such  an 
extent,  by  the  movement  of  the  ground,  that 
the  contractor's  tunnel  equipment  could  not 
be  operated.  This  condition  necessitated  the 
replacement  of  199  feet  of  4-inch  steel  ribs 
and  lagging  between  stations  1350+00  and 
1348+01,  as  shown  by  photograph  No.  1,  with 
6-inch  steel  supports  having  steel  spreaders 
in  the  bottom  and  2-inch  lagging  in  the  side 
and  top.  The  width  of  the  6-inch  supports 
between  the  outside  faces  of  the  steel  is  8 
feet  8  inches  compared  with  the  width  of  7 
feet  8  inches  for  4-inch  steel. 

Heading  operations  were  resumed  by  the 
contractor  using  6-inch  steel  supports  set  on 
3-  or  4-foot  centers.  As  the  excavation 
progressed,  the  type  and  spacing  of  supports 
was  varied  to  meet  the  changing  ground  con- 
ditions. Some  reaches  stood  unsupported, 
while  in  others  the  4-inch  supports  could 
be  utilized.  At  station  1329+00,  approxi- 
mately 4,000  feet  in  from  the  Draper  portal, 
a  disintegrated  porphyry  and  slick  gouge 
material  caused  6-ineh  supports  on  3-foot 
centers  with  2-inch  lagging  in  the  sides  and 


roof  to  fail  in  24  to  48  hours  after  installa- 
tion, necessitating  replacement  of  most  of 
them  in  about  2  days'  time. 

Due  to  the  high  cost  of  reexcavating  the 
ground  and  reinstalling  6-inch  steel  supports, 
the  heading  was  temporarily  shut  down  while 
some  other  type  of  support  was  considered. 
Upon  resuming  operations  the  contractor  in- 
stalled %-inch  plate  steel  liner  plates  with 
an  outside  plate  circle  diameter  of  9  feet. 
Pending  a  selection  of  the  liner  plates  to  be 
used,  the  contractor  advanced  the  heading 
62  feet  by  using  6-inch  steel  supports  installed 
at  3-  or  4-foot  centers,  but  the  formation  of 
disintegrated  porphyry  and  slick  gouge  was 
unsuccessfully  supported  as  before.  It  there- 
fore became  necessary  to  discontinue  opera- 
tions while  awaiting  the  arrival  of  steel 
liner  plates. 

Excavation  of  the  Alpine  heading  of  the 
tunnel,  was  advanced  through  overburden, 
sand,  clay,  gravel,  boulders,  and  a  hard 
porphyry  for  a  distance  of  more  than  6,000 
feet  from  the  portal  station  1219+00  to 
station  1280+74,  supported  for  most  of  the 
distance  by  4-inch  steel  supports  and  2-inch 
lagging  on  4-  to  6-foot  centers.  A  distance 
of  128  feet  was  supported  by  6-inch  steel  ribs, 
and  4  short  reaches  totaling  215  feet  stood 
unsupported.  The  best  progress  made  was 
54  feet  in  24  hours,  the  average  being  about 
35  feet. 

At  a  fault  zone  beginning  at  station 
1280+74  the  formation  changed  from  a  hard 
porphyry  to  wet,  decomposed  porphyry, 
boulders,  and  slick  gouge,  which  could  not 
be  held  with  6-inch  steel  supports  on  18-inch 
centers,  as  shown  in  photograph  No.  2.  The 


heading  was  therefore  shut  down  pending 
the  arrival  of  liner  plates. 

Work  was  resumed  in  both  headings  at  the 
same  time  on  March  18,  1940,  66  feet  back 
from  the  original  heading  at  Alpine  and  165 
feet  back  at  Draper,  points  where  the  6-inch 
supports  started  to  fail.  Deformed  supports 
were  replaced  with  %-inch  steel  liner  plates. 
In  order  that  the  ground  would  have  sufficient 
support,  the  tunnel  was  over-excavated  6 
inches  outside  of  the  9-foot  diameter  liner 
plates  at  the  Draper  heading,  and  the  space 
back  of  the  plates  was  backfilled  with  gravel, 
then  grouted.  At  the  Alpine  heading  where 
the  ground  would  not  stand  unsupported 
while  liner  plates  were  being  placed,  it  was 
necessary  to  install  12-  by  12-inch  7-segment 
timber  jacket  sets  with  the  steel  liner  plates 
inside  th3  timber  sets  as  shown  by  photograph 
No.  3.  The  space  back  of  the  liner  plates  was 
backfilled  with  gravel  and  then  grouted.  In 
all  readies  of  the  tunnel  where  liner  plates 
were  installed  and  grout  was  placed  behind 
them,  gaskets  of  felt  padding  were  used  be- 
tween the  plate  flanges  to  prevent  loss  of 
grout  through  the  joints.  The  distances 
grouted  at  one  set-up  varied  from  4  to  more 
than  20  feel  depending  on  the  nature  of  the 
ground. 

After  the  two  headings  had  been  regained, 
the  Alpine  heading,  station  1281+40,  was 
advanced  with  12-  by  12-inch  timber  sets  and 
liner  plates  through  the  badly  faulted  ground, 
and  then  changed  back  to  6-inch  steel  sup- 
ports on  4-foot  centers  with  lagging.  An  at- 
tempt to  support  a  reach  of  tunnel  on  the 
Draper  side,  station  1325+48  to  station 
1324+35,  with  liner  plates  "skin  tight"  and 
grouted  behind  the  plates  had  been  unsuc- 
cessful because  of  the  rapid  movement  of  the 
squeezing  ground.  The  last  20  feet  of  plates 
near  the  face  failed  before  grouting  could  be 
started  on  that  section.  While  preparations 
were  going  forward  for  installing  a  timber 
set  near  the  face,  water  at  the  rate  of  about 
100  gallons  per  minute  broke  through  into 
the  tunnel  from  a  slip  in  the  formation.  The 
heading,  station  1324+50,  was  tightly  bulk- 
headed  and  sumps  dug  to  collect  the  water 
for  pumping. 

Three  12-  by  12-inch  timber  sets  were  placed 
near  the  Draper  heading  and  an  attempt  was 
made  to  drive  6-  by  8-inch  spiling  over  them 
but  owing  to  large  flows  of  mud,  water,  and 
rock  from  overhead,  the  driving  was  not  suc- 
cessful. All  three  timber  sets  showed  signs 
of  movement.  A  bulkhead  was  placed  several 
feet  back  from  the  face  and  1,500  cubic  feet 
of  grout  was  pumped  into  the  section  in  an 
attempt  to  stop  the  water,  and  to  cement  the 
loose  material.  After  allowing  the  grout  to 
set  for  four  days  the  section  was  reopened, 
but  the  flow  started  again  as  soon  as  an  open- 
ing was  made  beyond  the  grouted  area  which 
inndf  bulkueadiug  necessary  again. 

This  problem  was  carefully  considered  and 
a  plan  was  ;i«rcc(l  upon  based  on  intercepting 
the  water  course  and  draining  the  bulkheaded 
area  with  a  small  side  drift.  A  4-  by  5-foot 
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drift  was  started  back  from  the  bulkhead  at 
station  1324+03,  and  extruded  about  12  feet 
t<>  tlio  right  and  parallel  to  the  main  tunnel. 
Thi*  drift  was  advanced  until  it  Intercepted 
a  flow  of  water  which  was  carried  away 
through  the  drift,  thus  draining  the  lit, Ik 
headed  area  and  permitting  work  to  proceed 
in  a  t'uirlv  dry  heading. 

Before  an  attempt  was  made  to  ndvaiice  the 
heading,  a  12-  by  12-inch  timber  set  reinforced 
with  a  10-  by  10-inch  Inside  set  as  a  strength- 
eiier  was  installed,  after  which  0-  by  8-lnch 
>piling  was  driven  over  the  top  of  the  12-  by 
12-inch  set.  Liner  plates  were  subsequently 
installed  and  backfilled  with  concrete  with  a 
thickness  varying  from  6  inches  to  2  feet. 

At  the  Alpine  heading  approximately  8,100 
feet  from  the  portal  at  station  1300+03,  a  flow 
of  water  was  encountered  (about  50  gallons 
per  minute),  which  increased  the  total  amount 
of  water  being  pumped  from  the  heading  to 
about  250  gallons  per  minute.  The  tunnel  had 
been  successfully  supported  with  6-inch  sup- 
ports on  3-foot  centers  with  3-inch  lagging  for 
some  distance  up  to  that  point,  but  at  times 
the  flow  of  water  would  shut  off  until  enor- 
nn  ins  pressures  were  built  up,  causing  the 
water  to  weak  through  again.  This  condition 
resulted  In  the  failure  of  the  last  8  sets  of 
steel.  Work  was  started  about  25  feet  back 
from  the  face  to  remove  the  deformed  steel 
and  replace  it  with  12-  by  12-inch  timber  and 
liner  plates  back-filled  with  concrete.  Several 
riniis  of  liner  plates  had  been  installed  and 
backfilled  \vith  concrete,  when  large  flows  of 
mud  and  boulders  came  in  from  the  right  side- 
at  station  1300+00.  The  heading  was  imme- 
diately bulkheaded  to  prevent  further  damage 
to  the  tunnel. 

The  mud  and  water  flow  in  a  similar  sit- 
uation on  the  Draper  side  had  been  so  suc- 
illy  stopped  by  driving  a  side  drift  to 
drain  the  area  that  a  3-  by  5-foot  side  tun- 
nel supported  with  12-  by  12-inch  timber  was 
started  at  station  1299+78,  25  feet  back  from 
the  face.  This  first  attempt  had  to  be  aban- 
doned when  it  became  impossible  to  hold  the 
ground.  Another  side  drift  was  started  15 
feet  farther  back  which  extended  20  feet  to 
tin-  right,  then  parallel  to  the  main  tunnel. 
At  a  point  opposite  the  heading  of  the  main 
tunnel,  a  flow  of  water  i  admit  100  gallons  per 
minute)  was  encountered,  the  tapping  of 
which  practically  stopped  (he  How  in  the  main 
lie:nliiig.  Operations  In  the  heading  were  re- 
sumed and  the  tunnel  was  advanced  through 
mud  and  boulders  with  12-  by  12-inch  tim- 
:*  and  4-  by  0-inch  spiling,  with  tight 
1  boarding  in  the  face.  Liner  plates 
with  concrete  backfill  were  installed  inside 
tl.e  limber  sets.  At  station  1300+03  the 
wid'h  from  outside  to  outside  of  the  Hin- 
ts was  about  14  feet,  in  contrast  with 
tl«  liiiNhed  width  inside  the  concrete  lin- 
ing which  is  to  be  0  feet  8  inches. 

excavating  .-mil   -importing  the  remain- 
reach    of    tunnel    lie) ween    the    two    mud 
station   1300+00  to   station    l::_l 

rr.Ml    over   '.Moo  ,-(.   ('.-inch 


Alpine-Draper  Tunnel  showing   12-  by   12-inch  7-segment  timber  sets  and  4-  by 
6-inch  spiling.     Concrete  used  as  spreader  between  posts  at  base  to  prevent 

twisting  of  timber 


steel  ribs  with  spreaders,  or  liner  plates  were 
installed.  A  distance  of  244  feet  was  ade- 
quately supported  with  liner  plates  "skin 
tight,"  and  the  remaining  distance  was  sup- 
liorted  with  6-inch  steel  and  3-inch  lagging, 
or  with  liner  plates  overexcavated  6  inches 
and  backfilled  with  gravel,  then  grouted. 

J'rincipal  quantities  involved  in  the  tunnel 
excavation  are: 

Excavation     in    open     cut,    cubic 

yards  „  i,  17,-. 

Kxcavntion  in  tunnel,  cubic  yards-  33,050 
1'ermanent  steel  supports,  pounds.  1,845,460 

Steel  liner  plates,  pounds 1,302,113 

Permanent  limbering.  M.  ft.  b.  m_.  437 

Pressure  grouting,  cubic  feet 27,  000 

Overexcavation  behind  liner  plates  which 
v. a-,  backfilled  with  gravel  and  grouted,  and 
the  Overexcavation  for  12-  by  12-inch  timber 
*cts  is  not  included  in  the  above  totals. 

Additional  Power  Equipment 
Grand  Coulee  Dam 

TI1KKK   new  contracts,  amounting  to  $217,- 
350  for  furnishing  additional  equipment  for 
the  power  plant  at  Grand  Coulee  Dam  were 
awarded    to    The   Wesiinghouse    Electric   & 
.Manufacturing  Co.  of  I  Vnver,  Colo.,  The  Cen 
eral    Kleclrlc  Co.  of   Schenectady.   N.   Y..  and 
Tne  Hallway  and  Industrial  Engineering  Co. 
of  Greensburg.  Pa.     The  contracts  cover  oil 
circuit    breaker*   and   disconnecting   switches 
The  switching  equipment    to  In-  furnished 


will  be  installed  in  the  switching  stations  lo- 
cated approximately  a  half  mile  west  of  the 
west  powerhouse  for  use  with  two  230-kilo- 
volt  and  two  115-kilovolt  outgoing  transmis- 
sion lines. 

Power  was  first  generated  at  Grand  Coulee 
Dam  on  March  22  of  this  year  when  two  10,- 
OOO-kilowatt  station  service  units  went  Into 
operation.  Ultimately  there  will  be  two 
powerhouses  with  a  total  capacity  of  1,974,000 
kilowatts,  making  this  plant  by  far  the  larg- 
est hydroelectric  plant  in  the  world. 

All  of  the  equipment  under  the  three  new 
contracts  awarded  is  required  to  be  delivered 
within  240  days  with  the  exception  of  the  oil 
to  be  supplied  for  the  oil  circuit  breaker* 
which  must  be  shipped  within  10  days  after 
the  date  of  receipt  by  the  contractor  of  no- 
tice to  ship  the  oil. 

Boulder  Visitors 

THAT  tourists  are  being  attracted  to  the 
points  of  particular  interest  In  the  West  is 
evidenced  by  a  recent  official  report  to  the 
Bureau  of  Reclamation  in  Washington. 

During  the  month  of  April  1941  the  recrea- 
tional area  adjacent  to  Boulder  Dam  was  vis- 
ited by  07,867  persons  traveling  by  various 
means  of  transportation  and  checking  in  at 
the  several  points  of  entrance. 

In  addition  to  the  above  67,867,  visitors  to 
I'oat  !><ick  and  Hemenway  Wash  numbered 
10.711.  Boulder  Dam  Power  Plant  registered 
v~,.7l7  during  the  same  period,  of  which  num- 
IHT  43.539  were  paid  admissions. 
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Contra  Costa  Canal  Pumping  Plants 

By  O.  G.  BODEN,  Construction  Engineer,  and  MAX  R.  JOHNSON,  Associate  Engineer,  Delta  Division, 

Central  Valley  Project 


A  DEPENDABLE  year-round  supply  of  fresh 
water  will  be  maintained  in  the  channels  of 
the  Sacramento-San  Joaquin  Delta,  in  Cali- 
fornia, by  the  operation  of  Shasta  Reservoir 
of  the  Central  Valley  project.  Part  of  this 
water  will  be  diverted  from  Rock  Slough  into 
the  Contra  Costa  Canal,  another  feature  of 
the  project,  and  raised,  from  sea  level  to  an 
elevation  of  124  feet,  by  four  pumping  plants 
spaced  about  a  mile  apart  near  Oakley. 

The  Contra  Costa  Canal,  with  an  initial  ca- 
pacity of  350  second-feet,  extends  westerly 
from  Rock  Slough  a  total  distance  of  46  miles, 
terminating  in  a  small  reservoir  near  Marti- 
nez. It  is  designed  to  serve  about  30,000 
acres  of  crop  lands  in  Contra  Costa  County 
in  addition  to  a  long  string  of  industrial 
plants  along  the  south  shore  of  Suisun  Bay 
and  a  number  of  bayshore  municipalities 
which  are  in  need  of  better  fresh  water 
supplies.  A  completed  portion  of  the  canal 
already  is  in  operation  as  far  as  Pittsburg, 
Calif.,  delivering  such  water  as  is  available 
in  Rock  Slough  to  the  city  of  Pittsburg,  the 
Columbia  Steel  Co.  mill,  and  several  farms. 

The  pumping  plant  buildings  are  of  rein- 


forced concrete,  20  feet  wide  by  89  feet  4 
inches  long,  and  rise  approximately  30  feet 
above  the  normal  ground  surface.  In  each 
of  the  plants,  all  of  which  lie  across  the  canal, 
space  is  provided  for  six  pumping  units,  11 
feet  apart,  with  a  service  area  at  one  end  ap- 
proximately 20  by  22  feet.  In  plan  and  ar- 
rangement, the  four  buildings  are  identical, 
except  that  plant  No.  3  has  the  service  area 
on  the  left  side  while  the  other  plants  have  ihe 
service  area  on  the  right  side.  Each  build- 
ing consists  of  three  principal  floors  or  levels, 
the  motor  floor  at  ground  level,  the  pump  and 
service  room  floor  about  12  feet  below,  and  the 
base  slab,  10  to  13  feet  below  the  pump  floor. 
The  outside  appearance  of  the  buildings  Is 
quite  pleasing,  with  ornamental  V-grooves  at 
the  corners  and  a  set-back  parapet  wall  around 
the  roof.  Large  metal  doors  and  large  metal 
sash  windows  serve  to  break  up  the  expanse 
of  plain  walls. 

Base  slabs.— Ihe  base  slab  at  each  plant 
consists  of  reinforced  concrete,  24  inches  thick, 
extending  beyond  the  area  of  the  building  on 
the  intake  side  for  a  forebay  and  on  the  dis- 
charge side  to  provide  foundations  for  the 


Pumping  plant  No.  2,  looking  upstream 


discharge  structure  and  outside  stairway.  A 
4-inch  diameter  cast-iron  pipe,  embedded  in 
the  base  slab,  extends  across  the  pump  bay 
area  to  a  sump,  3  by  5  by  3  feet  deep,  in 
the  sump  room  area  of  the  base  slab. 

Pump  bays. — Six  intake  bays  formed  by 
concrete  walls,  18  inches  thick,  are  between 
the  base  slab  and  the  pump  floor  in  each 
plant.  The  bays,  9  feet  6  inches  wide,  are 
situated  side  by  side  with  the  open  ends  toward 
the  forebay.  Piers  in  the  forebay  for  stop-log 
grooves  and  trash  racks  are  formed  by  ex- 
tending the  dividing  walls  beyond  the  building 
line.  The  pier  ends  have  a  batter  of  3^  in 
12,  and  project  3  inches  beyond  the  surface  of 
the  trash  racks,  which  are  set  between  the 
piers.  An  intake  bridge,  67  by  5  feet,  across 
the  tops  of  the  piers,  provides  access  to  the 
trash  racks  and  stop-log  grooves. 

Sump  rooms. — A  sump  room,  20  feet  6  inches 
by  17  feet  6  inches,  is  on  the  service  end  of 
each  plant,  adjacent  to  an  end  pump  bay,  and 
on  the  same  level.  The  4-inch  diameter  cast- 
iron  pipe,  embedded  in  the  base  slab  extends 
from  the  sump  across  the  six  pump  bays. 
Mud  valves  in  each  bay,  level  with  the  base 
slab,  permit  unwatering  for  repairs  or  main- 
tenance. A  vertical  shaft  direct  connected 
sump  pump,  installed  with  the  motor  on  the 
service  floor  above,  is  connected  to  an  auto- 
matic float  switch  in  the  sump.  A  concrete 
float  well  in  the  sump  room  is  connected  with 
the  canal  on  the  intake  side  of  the  plant,  for 
float  switch  control  of  the  pumping  units. 
Access  to  the  sump  room  is  gained  only  by 
ladder  from  the  service  room  above. 

Pump  rooms. — Between  the  pump  and 
motor  floors  at  plant  No.  1  are  six  pump 
rooms  and  a  service  room.  Access  to  each 
pump  room  is  by  ladder  from  the  motor 
floor  above.  These  individual  pump  rooms 
were  necessary  at  plant  No.  1  because  the 
water  level  at  high  tide  is  several  feet  above 
the  pump  floor,  and  it  would  not  be  possible 
to  unwater  any  one  bay  unless  walls  between 
the  pumps  extended  above  high  tide. 

At  each  of  the  other  three  plants,  there 
are  one  large  pump  room  and  a  service  room 
with  a  connecting  door  and  also  a  door  open- 
ing to  the  intake  bridge  from  the  pump  room. 

Service  rooms. — The  service  room,  adjacent 
to  the  pump  room  in  each  plant  and  on 
nearly  tiie  same  level,  contains  the  trans- 
formers for  lights  and  other  building  services, 
the  sump  pump  motor,  and  miscellaneous 
piping.  Access  to  the  service  rooms  is  by 
means  of  a  concrete  enclosed  stairway,  out- 
side of  the  building  line,  from  the  service 
area  above.  In  plants  Nos.  2,  3,  and  4,  a 
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doorway  connects  the  service  room  with  the 
pump  room. 

Motor  floor. — Above  the  motor  floor,  the 
plants  consist  of  one  large  room,  18  feet  by 
87  feet  4  inches,  with  clearance  of  26,  24,  27, 
and  25  feet  from  the  floor  to  the  bottom  of 
the  roof  beams  at  plants  Nos.  1,  2,  3,  and  4, 
respectively.  An  8-ton  traveling  crane  is  in- 
stalled in  each  plant  and  is  designed  to  lift 
a  complete  pump  or  motor  out  and  transfer 
it  to  the  service  area,  which  is  accessible  by 
truck  through  a  large  steel  door  10-  by  14- 
feet,  in  the  service  end  of  the  building. 
Motors,  control  cubicles,  high  level  float  well, 
and  a  washroom  are  located  on  the  motor 
floor. 

Roof  and  parapet. — The  flat  roof,  consist- 
ing of  a  6-inch  concrete  slab  supported  by 
seven  concrete  beams,  14  inches  wide  by  18 
inches  deep,  is  surrounded  by  a  concrete 
parapet  wall  9  inches  wide  by  12  inches  high, 
set  back  3  'inches  from  the  outside  face  of 
the  wall.  The  roof  slab,  covered  with  a 
five-ply  built-up  asphalt  saturated  felt  roof- 
ing, slopes  to  two  drain  spouts  on  the  dis- 
charge side  of  the  building.  Three  motor- 
driven  ventilators  are  located  in  the  roof 
slab  of  each  plant  to  insure  adequate 
ventilation. 

Inlet  Transitions 

The  intake  to  plant  No.  1  is  from  an  earth 
canal  of  24-foot  bottom  width  and  3 : 1  slopes, 
in  which  the  water  level  fluctuates  because 
of  the  tides  acting  in  the  river.  The  intake 
structure  consists  of  two  cantilever-type  re- 
taining walls,  43  feet  9  inches  long,  3  feet 
high  at  one  end  and  21  feet  10  inches  high 
at  the  other,  joining  the  building.  The 
higher  ends  butt  against  the  sides  of  the 
forebay  and  are  64  feet  6  inches  apart,  while 
the  lower  ends,  extending  out  into  the  canal, 
are  24  feet  apart.  The  level  space  between 
the  two  retaining  walls,  comprising  the  inlet 
transition,  is  floored  with  a  12-inch  minimum 
thickness  of  pit-run  gravel.  The  backfill, 
sloped  above  the  top  of  the  retaining  walls 
to  join  the  cannl  slopes,  is  protected  with  a 
12-inch  blanket  of  pit-run  gravel. 

Inlet  transitions  to  plants  Nos.  2  and  3 
warp  uniformly  from  the  concrete  lined  canal 
section,  7-foot  bottom  width  and  1'4  : 1  slopes, 
to  the  forebay  section,  64  feet  6  inches  in 
width  with  vertical  sides,  in  a  distance  of  40 
feet.  The  floors  of  the  transitions  are  level 
and  at  the  same  elevation  as  the  base  slab. 
Rubber  water  stops  and  rubber  and  dehy- 
drated cork  filler  were  used  at  the  joints  be- 
tween the  canal  and  the  transition  and  be- 
tween the  transition  and  the  forebay. 

Preceding  the  inlet  transition  at  plant  No. 
4  is  a  section  of  cannl  177  feet  long,  with  a 
paved  berm  20  feet  wide  on  each  side,  at  the 
level  of  the  normal  water  surface.  A  con- 
crete inlet  transition  warps  uniformly  from 
the  canal  section  below  the  berm  to  the 
section,  64  feet  0  inches  wide  with 
sides,  in  a  distance  of  40  feet.  The 


paved  berms  continue  along  the  sides  of  the 
inlet  transition,  tapering  from  20  feet  In 
width  at  the  beginning  of  the  transition  to 
zero  width  at  the  fort-bay.  A  concrete  re- 
taining wall  3  feet  high  is  around  the  outside 
of  the  berms,  forming  a  basin  to  dissipate 
the  waves  and  surges  caused  by  water  drain- 
ing out  of  the  discharge  conduits  when  the 
pumps  are  shut  down. 

Discharge  Structures 

Six  discharge  pipes  extend  up  at  an  angle 
of  45  degrees  from  each  of  the  pumps  through 
the  discharge  side  of  the  pumping  plants  into 
the  discharge  structures  at  plants  Nos.  1, 
2,  and  3.  These  structures  are  placed  against 
the  wall  of  the  building  and  supported  on 
piers  built  up  from  the  base  slab  extension. 
Flap  gates  on  the  ends  of  the  discharge  pipes 
prevent  backflow  from  the  canal  through  the 
pumps.  A  three-ply  built-up  asphalt  satur- 
ated felt  membrane  waterproofing  separates 
the  back  wall  of  each  discharge  structure 
from  the  building  wall.  Concrete  piers  di- 
vide the  structure  into  six  bays,  with  stop- 
log  grooves  for  each  bay.  Mud  valves  and 
sluice  gates  allow  drainage  of  the  individual 
bays  when  unwatering  for  repairs  or  mainte- 
nance is  desired. 

Overflow  spillways. — Overflow  spillways  at 
plants  No.  1,  2,  and  3  consist  of  rectangular 
concrete  channels,  3  feet  wide  by  2  feet  deep, 
extending  across  the  discharge  structures 
through  the  piers.  The  top  edge  of  the  chan- 
nel is  set  at  the  normal  water  surface  so 
that  it  will  overflow  from  both  sides  into  the 
channel  if  the  water  level  rises  above  normal. 
Weir  angles  with  slotted  holes,  which  allow 


3  inches  of  vertical  adjustment,  are  bolted 
along  the  top  edges  of  the  channel.  The 
channel  discharges  at  both  ends  into  vertical 
shafts  connected  with  horizontal  galleries 
which  empty  into  the  forebay  at  each  side, 
slightly  below  normal  water  surface.  Two 
sluice  gates  permit  drainage  of  the  end  bays 
directly  into  the  vertical  spillway  shafts, 
while  4-inch  diameter  cast-iron  pipes  con- 
nect the  mud  valves  in  the  other  four  bays 
with  the  vertical  spillway  shafts. 

Outlet  Transitions 

Outlet  transitions  at  plants  Nos.  1,  2,  and 
3  warp  uniformly  from  the  nfterbay  section 
of  the  discharge  structures,  65  feet  wide  with 
vertical  sides,  to  the  lined  canal  section,  7 
feet  wide  with  1*4  : 1  slopes,  in  a  distance  of 
40  feet.  Rubber  water  stops  and  rubber  and 
dehydrated  cork  joint  fillers  were  used  at 
both  ends  of  the  transitions. 

Backfill. — The  outlet  transitions  at  plants 
Nos.  1,  2,  and  3  were  placed  entirely  on  com- 
pacted backfill,  which  was  placed  in  layers 
and  rolled  or  tamped  at  optimum  moisture 
content,  as  required  by  the  specifications,  to 
prevent  undue  settlement. 

Plant  A'o.  4.— At  plant  No.  4,  where  the  lift 
is  49  feet,  the  six  discharge  pipes  extend 
through  the  building  and  join  to  six  rec- 
tangular concrete  box  conduits,  98  feet  long, 
which  converge  in  a  concrete  outlet  tran- 
sition. Piers  between  the  conduits  divide  the 
afterbay  section  of  the  outlet  transition  into 
six  discharge  bays,  with  stop-log  grooves  in 
each  bay.  Rectangular  flap  gates  prevent 
bnckflow  from  the  canal  through  the  pumps. 
Each  conduit  is  vented  back  of  the  flap  gate 


Pumping  plant  No.  4,  looking  southwesterly  from  left  bank 
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through  8-inch  diameter  openings  in  the  con- 
crete headwall.  The  transition  warps  uni- 
formly from  the  afterbay  section,  23  feet  8 
inches  wide  with  vertical  sides,  to  the  lined 
canal  section,  7  feet  wide  with  1V4:1  side 
slopes,  in  a  distance  of  20  feet.  There  is  no 
spillway  at  plant  No.  4  and  no  high  level 
float  well. 

Construction 

Bids  were  opened  October  14,  1938,  for 
the  construction  of  the  pumping  plants  and 
the  contract  for  construction  was  awarded 
to  the  George  B.  Henly  Construction  Co.,  of 
Ontario,  Oreg.,  at  a  bid  price  of  $130,397. 
The  contract  was  awarded  November  5,  1938. 
and  notice  to  proceed  acknowledged  March 
5,  1939.  Work  was  begun  March  14,  1939, 
and  completed  March  7,  1940.  The  contract 
allowed  a  total  of  300  calendar  days  for  com- 
pletion of  the  work,  but  owing  to  changes 
in  the  original  plans,  an  extension  of  48  day* 
•was  allowed.  Total  gross  earnings  on  the 
contract  ran  to  $176.558.24  on  account  of  ex- 
tra work  and  change  orders. 

Foundations. — Excavation  for  all  of  the 
plants  had  been  roughed  out  under  a  pre- 
vious canal  contract,  so  that  only  a  rela- 
tively small  amount  of  excavation  remained 
to  be  done.  A  high  ground  water  level  and 
a  layer  of  quicksand  on  top  of  hard  yellow 
clay  at  plant  No.  1  caused  difficulty  in  un- 
watering  and  excavating.  The  excavation 
v:as  carried  down  to  the  solid  clay  base  be- 
neath the  quicksand  about  15  feet  below  sea 
level.  A  gravel  subbase  was  then  built  up 
in  layers  to  the  desired  elevation  and  the  con- 
crete base  slab  placed  thereon.  Water  was 


kept  below  the  level  of  the  concrete  in  the 
base  slab  for  48  hours  after  placing,  as  re- 
quired by  the  specifications,  and  then  allowed 
to  rise  and  cover  the  slab  for  curing. 

Foundation  material  at  plants  Nos.  2  and 
3  was  firm  yellow  clay,  with  small  streaks 
of  sand.  A  layer  of  pit-run  gravel,  6  inches 
minimum  thickness,  was  placed  over  the  en- 
tire foundation  and  compacted  before  plac- 
ing the  concrete  base  slab.  At  plant  No.  4 
the  foundation  material  was  a  hard  shale  for- 
mation, and  the  concrete  base  slab  was  placed 
directly  on  the  shale.  Except  at  plant  No. 
1  no  water  was  encountered. 

Concrete. — Aggregates  were  furnished  by 
the  Government  from  the  Henry  J.  Kaiser 
Co.  plant  at  Radum,  Calif.,  and  delivered 
by  rail  to  the  contractor's  plant.  Sand  and 
two  sizes  of  gravel  were  used,  1%-iiich  be- 
ing the  largest.  Batch  trucks  hauled  the 
weighed  aggregate  batches  from  the  central 
batching  plant  to  the  mixer  where  the  ce- 
ment and  water  were  added.  A  Multi-Foote 
21E  paving  mixer  was  used  on  the  base 
slabs  and  heavier  walls,  and  a  Jaeger  14-S 
mixer  for  the  balance  of  the  work. 

Concrete  from  the  mixer  was  discharged 
through  a  short  chute  into  a  1-cubic-yard 
floor  hopper  and  wheeled  to  the  point  of  place- 
ment in  rubber-tired  concrete  buggies.  A 
concrete  elevator  was  used  for  tire  roof  slab 
f.nd  some  of  the  walls  above  the  motor  floors 
at  plants  Nos.  1,  2,  and  3.  At  plant  No.  4, 
a  trestle  was  built  out  from  the  hill  to 
leach  the  roof  and  walls. 

Gasoline-driven  internal  vibrators  were 
used  to  compact  the  concrete  after  placing. 

Forma. — Panel  forms  consisting  of  tongue 
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and  groove  sheathing,  backed  by  2-  by  4-inch 
studs,  were  used  throughout  the  building. 
Plywood  lining  was  required  for  inside  sur- 
faces of  walls  above  the  elevation  of  the 
motor  floors  and  for  outside  surfaces  per- 
manently exposed  to  view.  The  forms  were 
carefully  removed  and  reused  on  the  different 
buildings.  For  the  walls  above  the  motor 
floor,  two  separate  sets  of  forms  were  built 
so  that  work  could  proceed  on  two  buildings 
at  the  same  time. 

Curing. — Water  curing  was  required  for  all 
concrete  in  the  buildings  above  the  motor 
floor.  Clear  curing  compound  was  permitted 
below  the  motor  floor,  except  where  w.-iti-r- 
proofing  was  to  be  applied. 

Finishing. — Special  finishing  of  the  wall 
surfaces  was  not  required,  except  that  all 
surface  pits  were  filled  and  all  unsightly 
ridges,  lips,  and  bulges  were  removed. 

Bonded  concrete  floor  finish,  1%  inches 
thick,  was  applied  to  the  motor  and  service 
room  floors  in  all  plants.  The  floors  were 
cured  and  protected  by  covering  with  a  layer 
of  airtight  waterproof  paper. 

Transformer  Station 

A  69-kilovolt  transmission  line  supplies 
power  to  the  central  transformer  station  adja- 
cent to  plant  No.  3.  The  transformer  station 
consists  of  a  delta-delta  bank  of  three  2,000 
kilovolt-amperes,  single  phase,  Allis-Chalmers, 
oil-immersed,  air-cooled  transformers.  A  69- 
kilovolt  Pacific  Electric  Co.  circuit  breaker 
controls  the  power  on  the  high  voltage  side. 
Power  from  the  transformer  station  is  dis- 
tributed over  2,300-volt  lines  to  each  of  the 
pumping  plants. 

Concrete  foundations  for  the  transformers, 
circuit  breaker,  and  bus  and  take-off  struc- 
tures were  placed  by  the  George  B.  Henly 
Construction  Co.  under  an  extra  work  order. 
All  equipment,  steel  structures,  fence,  etc., 
were  installed  or  erected  by  Government 
forces. 

Transmission  and  Distribution  Lines 

Bids  were  opened  March  4,  1940,  for  the 
construction  of  the  69-kilovolt  transmission 
line  and  the  2,300-volt  distribution  lines  for 
the  pumping  plants.  The  contract  was 
awarded  to  the  Moore  Electric  Co.  of  Los 
Angeles,  Calif.,  March  30,  1940,  and  the  notice 
to  proceed  was  acknowledged  on  April  24, 
1940.  The  contract  allowed  30  calendar  days 
for  the  completion  of  the  work,  and  order  for 
changes  No.  2  allowed  an  additional  19  days. 

The  69-kilovolt  transmission  line  was  built 
to  bring  power  from  the  Pacific  Gas  &  Elec- 
tric Co.'s  transmission  line  to  the  transformer 
station.  The  distribution  lines  from  the 
transformer  station  to  each  of  the  pumping 
plants  are  of  aluminum  cable,  steel  rein- 
forced, and  are  supported  on  wooden  poles. 
Three  sizes  of  cable — 336,400  circular  mil, 
556.500  circular  mil,  and  715,500  circular 
mil — were  used  on  the  distribution  lines. 
(Continued  on  Page  1S6) 
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Bullshead  Dam  Project  Feasible 


A  F1MHXG  of  feasibility  for  Bullshead  Dam 
project,  to  be  located  on  the  Colorado  River 
•17  miles  downstream  from  Boulder  Dam,  w:is 
made  and  transmitted  to  Congress  in  April 
by  Secretary  of  the  Interior  Harold  L.  Ickes. 
Boulder  now  is  producing  power  at  a  rate 
expected  only  10  years  ago  to  cover  the  normal 
load  demands  of  the  region  until  1980.    Near- 
ing  completion  is  the  Parker  power  plant  about 
150   miles   downstream,   from   Boulder   with 
120,000  kilowatts  additional,  but  even  with  this 
there  is  not  enough  power  to  meet  present  re- 
quirements and  the  purpose  of  the  building 
of  Bullshead  Dam  is  to  prevent  a  really  serious 
power  shortage  in  southern  California  several 
years  hence.    This  multipurpose  power  and 
•igatum   dam  will  also  serve  to  meet  the 
viug  population   needs  and  National  de- 
requirements  in  the  Pacific  Southwest, 
rtiere  demands  for  power  are  definitely  out- 
lining   present    means    of   meeting    them. 
Owing  to  the  manner  in  which  Bullshead 
into  the  plan  for  the  development  of  the 
ower  Colorado  River  no  allocation  of  costs 
made  for  benefits  other  than  power  from 
project.     Sales  of  electric  energy   are 
cted  to  yield  revenues  to  cover  the  cost 
operation  and  maintenance  and  to  amor- 
the  entire  cost  of  the  project  in  40  years 
ith  interest,  thus  fulfilling  the  requirements 
1  the  Reclamation  Project  Act  of  1939.    The 
ower,  incidentally,  will  be  sold  at  rates  com- 
rable    with    those   established    for    Parker 
ad   spread   the  benefits  which   follow   low- 
power — the  sparking  battery  of  mass- 
luction  industry. 

yeed  for  Additional  Power 

The  Federal  Power  Commission  has  esti- 
mated that  power  shortage  in  California,  Ne- 
vada, and  Arizona,  now  more  than  100,000 
kilow.-nts.  will  rise  to  more  than  half  a  mil- 
lion kilowatts  within  the  next  6  years^  de- 
spite plants  under  construction  and  genera- 
tors in  process  of  installation  in  existing 
•ants. 

An  appropriation  of  $5,000,000  to  begin  con- 
st nn-t  ion  work  on  the  Bullshead  Dam  proj- 
«-t  lias  been  recommended  to  Congress  by 
ili-'  I'.uretiu  of  the  Budget.  The  estimated 
i-Mst  »f  the  dam  and  power  plant  as  planned 
in  present  is  $41,200,000.  The  Bullshead 
bower  plant  will  have  an  estimated  capac- 
ity of  225,000  kilowatts,  which  is  about  a 
third  the  size  of  Boulder's  installed  capacity 
of  7(11.800  kilowatts — the  largest  hydro  plant 
pperating  in  the  world  today. 
I  At  Boulder  three  more  great  generators 
ii iv  now  being  installed  at  full  speed.  They 
v.-ill  increase  plant  capacity  ,T.  i  en-em.  The 
nsniiant  952,300-kllowatt  ciipacity  will  suc- 
<iei|  in  bringing  Boulder's  power  plant  to  the 
siago  of  Just  biirely  meeting  the  demands  on 
1 1  put. 

Work   on   the  Parker  power  plant  is  also 


being  rushed.  Every  effort  is  being  made 
to  swing  the  plant  into  generation  this  year. 
Originally  Parker's  hydropower  potentialities 
were  not  expected  to  be  used  until  after  1950, 
if  ever. 

The  mounting  power  requirements  of  the 
Nation  have  fooled  all  the  experts.  Only 
Bureau  foresight  in  building  irrigation  dams 
that  allowed  for  future  power  development 
has  rescued  the  situation.  These  reclamation 
power  potentialities  are  being  converted  into 
realities  as  quickly  as  possible. 

Power   Supplementary    to    That   of   Boulder 
and'  Parker 

Bullshead  Dam  power  will  supplement  that 
of  Boulder  and  Parker  in  meeting  the  in- 
creasing needs  of  the  Pacific  Southwest,  es- 
pecially in  southern  California.  The  bulls- 
head  plant  will  consist  initially  of  four  45,- 
000-kilowatt  generating  units,  and  allowance 
will  be  made  and  space  provided  for  a  fifth 
unit  of  the  same  size,  in  conformity  with 
the  usual  precaution  of  the  Bureau. 

Bullshead  Dam  will  join  Boulder  in  regu- 
lating the  Colorado  for  an  irrigation  supply 
as  well  as  the  generation  of  hydroelectric 
power  and  the  creation  of  other  benefits  such 
us  flood  and  silt  reduction.  It  will  be  an 
earth-fill  structure  338  feet  high  with  a  heavy 
i-ock  facing  on  the  downstream  side.  It  will 
create  a  reservoir  with  a  live  storage  ca- 
pacity of  1,600,000  acre-feet  or  more  than 
500,000  million  gallons  of  water. 

The  operations  of  the  dam  will  be  syn- 
chronized with  those  of  Boulder,  Parker,  and 
Imperial  Dams,  all  built  on  the  Colorado 
River  by  the  Bureau  of  Reclamation.  Bulls- 
head  Reservoir  will  smooth  the  fluctuations 
in  Boulder's  power  plant  releases,  and  will 
be  coordinated  with  Boulder  so  as  to  insure 
maximum  firm  power  production  from  both 
plants,  meeting  market  requirements.  In 
years  of  low  runoff  on  the  river,  for  exam- 
ple, the  entire  annual  stream  flow  released 
at  Boulder  from  its  reservoir,  Lake  Mead, 
can  be  caught  by  Bullshead  and  used  for 
power  generation.  Further,  the  output  can 
be  steady,  continuous,  much  needed .  firm 
iwwer. 

Transmission  lines  from  the  Bulkhead 
power  plant  will  connect  with  the  Parker 
plant  and  serve  commercial  load  centers  at 
Phoenix,  Tucson,  Yuma,  and  the  Glla  proj- 
ect in  Arizona,  and  the  Imperial  and  Coa 
ehella  Valleys  in  southern  California. 

Change  of  Hours 

ACTING  Secretary  of  the  Interior  \\\nr. 
changed  the  ofllce  hours  of  the  Department 
of  the  Interior  In  the  District  of  Columbia, 
commencing  Mnn-ii  31:  8  a.  m.  to  3:30  p.  m. 
from.  Monday  through  Friday,  and  8  a.  m. 
to  12  noon  on  Saturday. 


Central  Valley 
Benefits  Widespread 

BUSINESS  has  been  enhanced  to  a  marked 
degree  as  40  States  and  the  District  of  Colum- 
bia have  participated,  and  many  will  partici- 
pate in  future  receipts  from  expenditures  on 
the  big  $228,010,000  Central  Valley  multiple- 
purpose  reclamation  project  in  California. 
This  project,  which  will  supply  a  combination 
of  benefits — water  for  irrigation,  domestic  and 
industrial  use,  flood  control,  navigation  Im- 
provement, and  power — reached  $54,000,000 
at  the  end  of  last  year. 

Most  of  the  expenditures  to  date  have  con- 
sisted of  progress  payments  on  contracts  in 
force  or  already  completed — payments  by 
various  contractors  for  labor,  plant  equip- 
ment, fuel,  food,  tools,  and  explosives.  Pur- 
chases of  actual  building  materials  such  as 
cement,  steel,  machinery,  sand,  and  gravel 
have  already  totaled  $7,686,530. 

The  building  materials,  bought  for  inclu- 
sion in  the  project  structures  such  as  Shasta 
and  Friant  Dams  and  the  Contra  Costa  Canal, 
comprised  238,000  tons  of  cement  at  $2,417,- 
414 ;  46,000  tons  of  structural  and  reinforcing 
steel  at  $3,001,872;  5,000  tons  of  machinery 
such  as  pumps  and  gates  at  $393,045;  and 
miscellaneous  necessities  at  $1,874,199. 

Ten  states  received  more  than  $100,000 
worth  of  business  from  the  material  pur- 
chases, California,  the  home  State,  naturally 
taking  the  lead,  with  50  percent  of  the 
business. 

A  compilation  of  expenditures  for  building 
materials  on  the  project  follows : 

Entire  Project 


Cement 

Steel 

Ma- 
chin- 
ery 

Miswl- 

Km  M  • 

Total 

Ala  .  . 

$152.636 
ins  736 
491,798 

17.128 
675.730 
120.816 
2,332 
107 
67.311 
1,486 
1.231 

us.no 

10,231 
27 
605 
1,030 
900 
283 
3.085 
13.  476 

v.      .'. 

2.086 
75 
5,437 
70S 
47 
57,070 
473 
64,04.1 
74,442 
123 
106,742 
-••         •  • 
320 
108 
55 
2,553 
304 
846 

m 

75 
50.386 
.      . 
27.036 

$159.764 

,v,'    -.-( 

625.989 
2,332 
107 
67,461 
1,486 
1.231 

m  «i 

ni  i.-- 

2.7SO 
695 
1,030 
600 
263 
5,532 
13.4711 
II  .  M 
3,089 
75 
16,836 
3.811 
47 
i.-    -' 
473 
-.,... 

i    » 

523 
:    1    1* 

1,801 
108 
55 
2.553 
304 
846 
106 
75 
73.654 
12.591 
111 

Calif 

$2,080,118 

$127,381 
13,375 

Colo... 

Conn.... 

Del 

D.  of  Col... 

150 

Qa.  ., 

Idaho 

111 

538,269 
661,788 
1,376 

17,733 
93,409 
1,347 

Ind 

Kans  . 

Ky.... 

La... 

Maine.... 

\l.l 

2,«7 

Mass  

Mich.... 

780 
1,003 

16,397 

Minn  

Miss... 

M.I 

11,234 
3,106 

165 

Nchr 

\,% 

N.  J 

1,106 

7,023 

N.  MIA   . 

\    Y 

12,334 
58,782 
400 
4,767 
91,134 

r,3M 

•  .•• 

Ohio 

Okla... 

Oreg.. 

337,  286 

3.  321 
5,337 
1,481 

Pa 

R.I 

s.  c 

S.  Uak.. 

Tcnn 

Texas.... 

Utah  . 

Vermont  .. 

Virginia 

Wash 

05 

23,203 

W.  V« 

Wls  

22.567 

66,  TOR 

Total 

2.417,414 

3,001.872 

•       • 

1,87-1.  1997.686,530 
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Contra  Costa  Canal 


(Continued   from  Page 


Pumping  Equipment 

The  pumping  units  are  vertical  shaft,  single 
stage,  mixed  flow  type  pumps,  direct  con- 
nected to  synchronous  motors.  The  present 
installation  of  two  large  and  two  small  units 
in  each  plant  provides  a  capacity  of  210 
second-feet  for  the  first  three  plants  and  198 
second-feet  for  the  fourth  plant.  Ultimate 
installation  of  two  more  large  units  in  each 
plant  will  provide  a  total  capacity  of  350 
second-feet  for  the  first  three  plants  and  330 
second-feet  for  the  fourth  plant. 

Bids  were  opened  February  21,  1938,  for 
furnishing  pumping  units,  and  the  contract 
was  awarded  to  the  Pomona  Pump  Co.  of 
Pomona,  Calif.,  with  a  bid  price  of  $79,302 
for  the  16  units,  embracing  pumps  and  motors. 
The  units  were  delivered  during  December 
1938  and  stored  at  Oakley,  Calif.,  until  in- 
stalled. The  pumps  are  supported  by  means 
of  pump  columns  from  the  motor  bases,  with 
the  pump  cases  and  suction  inlets  submerged 
to  insure  priming  and  prevent  admission  of 
air.  Discharge  pipes  are  welded  to  the  pump 
columns  at  an  angle  of  45  degrees  with  the 
vertical,  and  are  provided  with  Dresser  type 
couplings  for  connection  to  the  discharge  pipes 
which  were  installed  during  the  construction 
of  the  pumping  plant  buildings.  Motors  are 
2,200-volt,  3-phase,  60-cycle,  vertical,  synchro- 
nous type  with  direct  connected  exciters, 
manufactured  by  Westinghouse.  Installation 
of  the  pumping  and  control  equipment  was 
performed  by  Government  forces  subsequent 
to  the  construction  of  the  pumping  plant 
buildings.  Final  adjustments  and  tests  have 
not  been  completed. 

Parker  Dam  Power  Equipment 

CONTRACTS  totaling  $145,724  have  been 
awarded  for  additional  power  equipment  for 
the  power  plant  at  Parker  Dam,  on  the  Col- 
orado River  downstream  from  Boulder,  Dam. 

The  NePage  Electric  Co.  of  Seattle,  Wash., 
will  supply  the  main  station-service  and  sta- 
tion-power control  equipment,  including  con- 
trol boards,  indicating  and  recording  instru- 
ments, watt-hour  meters,  and  other  items  on 
its  bid  of  $47,660. 

The  General  Electric  Co.  of  Schenectady, 
N.  Y.,  on  its  bid  of  $72,471  will  furnish  a 
3,000-ampere  bus  structure  with  transformers, 
generator  lightning  arresters,  and  capacitors 
for  each  of  the  four  30,000-kilowatt  generat- 
ing units  to  be  installed  in  the  power  plant, 
which  will  have  a  total  capacity  of  120,000 
kilowatts. 

This  company,  on  a  bid  price  of  $25,593, 
will  also  furnish  a  metal-clad  switchgear,  cir- 
cuit breakers,  disconnecting  devices,  and 
other  equipment. 


Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory1 


Rapid  Valley  Project,  South  Dakota 

THE  Rapid  Valley  project  was  named  from 
the  farm  lands  along  Rapid  Creek,  down- 
stream from  Rapid  City.  This  area  has 
been  generally  known  as  Rapid  Valley. 

Rapid  City.— This,  the  largest  town  in  the 
project  with  a  population  of  approximately 
17,000,  including  additions  adjoining  the  city, 
was  established  in  1876  and  derived  its  name 
from  Rapid  Creek  which  flows  through  it. 
Indians  called  the  creek  Minne-Losaha  Wak- 
T>ala,  moaning  "water-swift-creek."  For  the 
first  few  years  the  new  town  was  dubbed 
"The  Hay  Camp"  by  the  booming  mining 
centers  of  the  Black  Hills. 

Pactola  Dam. — This  structure  received  its 
name  from  the  small  settlement  of  that  name 
in  the  reservoir  area.  The  name  Pactola  is 
from  a  Greek  word  meaning  River  of  Golden 
Sands.  In  1876,  General  Crook  with  his 
United  States  cavalry,  on  their  way  to  sub- 
due the  Indians,  made  his  camp  and  head- 
quarters here  and  named  the  site  for  himself, 


1  A  compilation  of  data  furnished  by  the  local 
project  office. 


"Camp  Crook."  The  development  of  placer 
mines,  the  establishment  of  the  first  post 
office  in  Pennington  County,  and  a  triweekly 
stage  route  brought  such  a  boom  that  the 
settlers  decided  the  camp  should  have  a 
more  appropriate  name.  A  mass  meeting 
was  called,  and  a  lawyer  who  had  recently 
moved  into  the  community  was  asked  to 
make  the  nominating  speech.  Having  had 
a  number  of  drinks  and  feeling  fanciful,  he 
recited  the  legend  of  Midas,  whose  touch 
turned  everything  to  gold,  and  he  proposed, 
in  view  of  the  gold  being  taken  from  the 
sands  of  Rapid  Creek,  that  the  place  should 
be  called  Pactola,  for  the  Lydian  river  Pac- 
tolus,  whose  golden  sands  were  believed  to 
be  the  source  of  the  wealth  of  Croesus. 

Caputa. — This  is  a  small  town  near  the 
center  of  the  irrigable  area  of  the  project. 
There  is  some  doubt  regarding  the  origin  of 
the  name.  It  is  claimed  by  some  to  be  from 
a  Sioux  Indian  word  meaning  "Beaver  Head" 
or  "Upper  Lip."  Others  claim  its  origin  from 
a  Latin  word  meaning  "Head  Camp."  It 
was  laid  out  in  1907  by  the  Chicago,  Milwau- 
kee, St.  Paul  &  Pacific  Railroad. 


F.  E.  Weymouth  Voluntarily 
Retires 

AT  HIS  own  request  F.  E.  Weymouth  will 
retire  from  the  position  of  General  Manager 
and  Chief  Engineer  of  the  Metropolitan 
Water  District  of  southern  California  on 
July  31,  having  served  the  district  in  this 
capacity  since  1929.  Mr.  Weymouth  has 
rendered  distinguished  service  in  his  chosen 
profession,  particularly  in  connection  with  the 
building  of  the  240-mile  main  Metropolitan 
Aqueduct  and  its  several  branches,  totaling 
nearly  400  miles.  He  will  be  retained  by  the 
district  as  consulting  engineer  following  his 
retirement. 

Mr.  Weymouth  was  elected  to  honorary 
membership  in  the  American  Society  of  Civil 
Engineers  in  1938.  This  society  was  founded 
in  1852  and  is  the  oldest  organized  engineer- 
ing group  in  the  United  States. 

Mr.  Weymouth  was  formerly  chief  of  the 
Bureau's  engineering  staff,  having  served  as 
such  under  the  titles  of  Chief  of  Construction 
and  Chief  Engineer  during  the  period 
1916-24.  His  connection  with  the  Reclama- 
tion Service  (now  the  Bureau  of  Reclama- 
tion) dates  from  July  1902,  one  month  after 
the  passage  of  the  original  Reclamation  Act. 

The  best  wishes  of  the  Bureau  personnel 
are  extended. 


Suspension  of  Subscriptions  to 
The  Reclamation  Era 

FOR  the  reason  that  the  Bureau  is  experi 
encing  difficulty  in  delivery  of  THE  RECLAMA 
TION  ERA  to  certain  foreign  countries,  and  in 
some    cases    remittances   cannot   be    readily 
arranged   through  foreign  exchange,   it  has 
been  decided   to   suspend   existing   subscrip- 
tions and  not  accept  new  ones  in  those  coun- 
tries until  normal  conditions  prevail. 

When  this  takes  place  we  will  take  the 
initiative  and  will  resume  sending  THE  REC 
LAMATION  ERA  to  those  having  unexpired 
subscriptions,  and  it  is  our  hope  that  we 
may  have  new  subscriptions  from  thes< 
sources  and  renewals  of  subscriptions  which 
have  expired. 

The  Bureau  of  Reclamation  values  each 
reader  of  its  monthly  magazine  and  desires 
to  assure  those  affected  by  this  official  ruling 
that  this  decision  was  reached  only  aftei 
considering  the  expense  involved  in  corre 
spondence  between  the  Bureau  and  distressec 
persons  unable  to  arrange  foreign  exchang* 
for  subscriptions  and  postage  due  to  war  con 
ditions.  The  decision  was  also  made  because 
numerous  complaints  have  been  receive( 
from  foreign  subscribers  who  have  failed  t< 
receive  the  regular  monthly  issues. 
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NOTES   FOR   CONTRACTORS 


Specification 
No. 

Project 

Bids 
opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Con- 
tract 
awarded 

Name 

Address 

llvl    I> 
1485-D 

1486-D 
1490-D 

H92-D 
1497-D 

MM 

27.  742-A 
A-33,  17S-A 

48,783-A 
A-33,  183-A 

Boulder  Canyon,  Ariz.- 
Nev. 

do 

Mar.  20 
Mar.  18 

do 

Fabricated  steel  pipe,  fittings,  and 
valves  for  Boulder  power  plant. 

Ventilating  and  air-cooling  equip- 
ment. 

Tamping  rollers  

Crane-O'  Fallen  Co 

'$5,880.00 

>13,670.00 
'1,333.50 

<  977.00 
'847.00 
•  14,  759.  20 
24,  703.  18 

22,353.00 
5,848.00 

•66,291.00 

'37,600.00 
'13,750.00 
'8,807.95 
12,  740.  00 
66,787.00 
'  49,  996.  00 
•65,895.00 

'46,150.00 
88,865.71 

128,  828.  40 

94,384.00 

>  1,  150.  00 

'2,680.00 

9,810.00 

'4,327.00 
•8,886.00 

6,480.00 
2,588.00 
9,913.55 
149,421.50 

27,  675.  00 

18.808.00 
•  748,  248.  50 

13,211.52 
'20,000.00 
13.  750.  00 

1  10.  TOO.  00 
Tit,  712.  00 
118,695.  22 
"IS,  500.  05 
40.488.00 

F.  o.   b.   Boulder  City, 
Nev.    Discount  2  per- 
cent. 
do  

Apr.    3 

Apr.    9 
Apr.     1 

Apr.    2 
Do. 
Apr.  10 
Apr.  23 

Do. 

Apr.  U 

Apr.  22 

Apr.    0 

Do. 
Apr.  12 
Apr.  10 
Apr.  14 
Do. 
Do. 

Do. 

Apr.  18 

Apr.  19 

Apr.  23 

Apr.  21 
Do. 

Apr.  22 

Do. 
Apr.  23 

Do. 
Apr.  24 
Apr.    9 
Apr.  30 

May    1 

Do. 
May    3 

Do. 
May    7 
Do. 

Do. 
Apr.  23 
Apr.  X 
Do. 
May    7 

U.  S.  Pipe  Bending  Co  

San  Francisco,  Calif. 
La  Crosse,  Wis 

The  Trane  Co 

F.  o.   b.   Boulder  City, 
Nev.    Discount  2  per- 
cent. 
F.  o.   b.   Boulder  City, 
Nev. 
..  .  do    .    .    .. 

Altus,    Okla.;    Mirage 
Flats,  Nebr. 
Columbia  Basin,  Wash. 

Klamath,  Oreg  -Calif 

Hendrie  &  Bolthoff  Manu- 
facturing 4  Supply  Co. 
The    Bishop    &    Babcock 
Manufacturing  Co. 
LaPlant-Choate    Manufac- 
turing Co.,  Inc. 
Tri-Statc  Construction  Co.. 

Morris  Machine  Works  
Des-Moines  Steel  Co  

Norman  I  Fadel 

Denver,  Colo..  
Cleveland,  Ohio  
Cedar  Rapids,  Iowa 
Portland,  Oreg  

Baldwinsville,N.Y. 
DesMolnes,  Iowa... 

North    Hollywood, 
Calif. 

Salt     Lake     City, 
Utah. 
Denver,  Colo  

Toledo,  Ohio 

F.  o.  b.  Altus,  Okla.,  and 
Uemingford,  Nebr. 

Apr.  10 
do 

Construction  of  hatchery  building 
at   the   Cbamokane   game-fish- 
hatchery. 
Three  motor-driven  pumping  units 
for  Fallen  pumping  plant. 
Fabricated  structural  steel  for  trans- 
former tie-down  portal  frames  for 
Qrand  Coulee  power  plant. 
Concrete   or   gunite   lining,    New 
Briar  Canal,  station  1+73.12  to 
station  135+86.31. 
16,000  barrels  of  standard  Portland 
cement  in  cloth  sacks. 
Fabricated  metalwork,  pipe,  con- 
duit, and  fittings. 

7,000  barrels  of  standard  Portland 
cement  in  cloth  sacks. 
Couplings  (290,000)  for  1-inch  o.  d. 
tubing. 
Tractors  and   equipment;   Diesel 
fuel  storage  tanks. 
Dragline  excavators  and  buckets... 

Galvanized  fittings  for  plain-end, 
thin-wall  tubing. 
1-inch  black  steel  pipe  or  tubing 
(3,000,000  feet)  and  180°  bends. 
5  feet  6  inch  diameter  (11,000). 

Thin-wall  steel  tubing  (730,000  feet)  . 

Radial  gate  (16-  by  15-foot  6-inch) 
and  motor-driven  hoist  for  North 
Unit    Main    Canal   headworks. 
2  motor-driven  pumping  units,  ca- 
pacity 24  c.  f.  s.  at  45  feet  pumping 
head  for  Fallen  plant. 
Carrier-current  telephone  appara- 
tus for  Parker  power  plant  and 
Oila  substation. 
One  5-ton,  motor-operated,  over- 
head traveling  crane. 
Structural  steel  for  highway  bridge 
over  Madera  Canal. 
Annealed  copper  in  rolls  (57,000 
pounds)  . 
Earthwork,    concrete   lining,  and 
structures,    station    2387+40   to 
station  2884+50,  Yakimu  Ridge 
Canal. 
Tamping  rollers       .  

Columbia  Basin,  Wash 

Apr.     9 
Apr.     2 

Mar.  13 
Mar.  26 

Mar.  28 
Apr.    4 
Mar.  26 
Mar.  24 

Apr.    7 
Apr.  14 

Apr.    4 
Apr.  16 

Apr.  11 
Apr.  14 

Apr.  11 
Apr.  17 
Mar.  31 
Apr.  30 

Apr.  18 

Apr.    9 
Apr.  18 

Apr.  28 
Apr.  25 
Apr.  18 

Apr.  24 
Apr.    8 
Apr.  14 
Apr.  15 

Discount  '  2  percent 

All-  American  Canal 

Provo  River,  Utah 

Portland    Cement    Co.    of 
Utah. 
Continental  Bridge  Co  

Shaw-Kendall  Engineering 
Co. 
Permanent  e  Corporation  

Appleton  Electric  Co 

Discount  and  sack  allow- 
ance, 50  cents  per  barrel. 
F.    o.    b.    Peotone,    111. 
Discount  W  percent. 
F.  o.  b.  Pittsburgh,  Pa. 
Discount  \i  percent. 
F.   o.   b.    Friant,   Calif. 
Sack  allowance  10  cents. 

Central  Valley,  Calif-  .  . 

do  

do 

Oakland,  Calif  

Chicago.Ill 

IT,  001-A 
34,  075-B 

A-33,  IS5-A 
A-33,  183-A 

A-33,  184-  A 
1499-D 

1493-D 
149S-D 

1499-D 
1501-D 

4S.  787-  A 
956 

1502-D 

U94-D 
988 

4»,  217-  A-2 

48,  808-  A 
21,  2U-B 

27,  747-A 
17,001-B 
17,001-C 
17,502-B 
A-33,  21ft-  A 

Mancos,  Colo.:  Eden, 
Wyo. 
Mirage    Flats,    Nebr.; 
Mancos,  Colo.;  Eden, 
Wyo. 
Central  Valley,  Calif.... 

do 

Allis-Chalmers  Manufactur- 
ing Co. 
Northwest  Engineering  Co.- 

Osgood  Co 

Milwaukee,  WIs  
Chicago,  III  

F.  o.  b.  Springfield,  III. 
Discount  2  percent. 
F.  o.  b.  Green  Bay,  Wis. 
Discount  1  percent. 
Discount  2  percent 

Marion,  Ohio 

Chicago,  111 

Laclede  Steel  Co  

Westinghouse  Electric  Sup- 
ply Co. 
John  W.  Beam  
Western  Foundry  Co  

St.  Louis,  Mo  

San  Francisco,  Calif. 

Denver,  Colo  
Portland,  Oreg 

F.   o.   b.   Coram,   Calif. 
Discount  2  percent. 

F.  o.   b.    Coram,   Calif. 
Discount  5  percent. 
F.    o.    b.     Peotone,   111. 
Discount  >  j  percent. 

F.  o.  b.  San  Francisco, 
Calif.,  and  Beloit,  Wis. 

F.  o.b.Earp.  Calif...  . 
F.  o.  b.  Yuma,  Aril 

do 

Deschutes,  Oreg 

Buffalo  Rapids,  Mont.. 

Parker    Dam    Power, 
Calif.  Ariz. 

Central  Valley,  Calif.... 
..  .do  

Fairbanks-Morse  &  Co   - 

Kansas  City,  Mo... 

Schenectady,  N.  Y.. 
Denver,  Colo 

General  Electric  Co  
Westinghouse    Electric    <i 
Manufacturing  Co. 
Cyclops  Iron  Works 

San  Francisco,  Calif. 
Denver,  Colo 

Discount  U  percent 

American  Bridge  Co...  
The  New  Haven  Copper  Co 
Barnard-Curtiss  Co 

F.  o.  b.  Gary,  Ind 

do 

New  Haven,  Conn.. 
Minneapolis,  Minn. 

Alhambra.  Calif  
Denver,  Colo. 

F.  o.  b.  Seymour,  Conn... 

Yakima-Roza,  Wash.... 

Altus,  Okla.;   Mancos, 
Colo.;   Eden,   Wyo.; 
Newton  .Utah. 
Columbia  Basin,  Wash. 

Oila,  Ark 

Southwest  Welding  &  Man- 
ufacturing Co.,  Inc. 

Allis-Chalmers  Manufactur- 
ing Co. 
Clyde  W.  Wood 

F.  o.  b.  Alhambra.    Dis- 
count 2  percent. 

F.  o.  b.  Odalr,  Wash 

Lighting  and  power  transformers.. 

Earthwork,  structures,   and  con- 
crete lining,  A  and  B  canals  and 
laterals,  Unit  No.  1,  Yuma  Mesa 
Division. 
Steel  reinforcement  bars  (371,  632 
pounds). 
Black  steel  pipe  or  tubing  (500,000 
feet  of  l-inch  o.  d.). 
5,000  barrels  of  standard  Portland 
cement  In  cloth  sacks. 

Dragline  excavator 

Los  Angeles,  Calif... 
San  Francisco,  Calif. 

Central  Valley,  Calif... 
do 

Columbia  Steel  Co 

F.  o.  b.  Concord,  Calif.  .  .  . 
Fob  Friant,  Calif 

The  Mine  &  Smelter  Sup- 
ply Co. 
Oregon    Portland    Cement 
Co. 

Bay  City  Shovels,  Inc  

Chicago    Pneumatic    Tool 
Co. 
Yellow    Truck    &    Coach 
Manufacturing  Co. 
do        

Boise-Payette,    Idaho; 
Owyhee,  Oreg. 

Provo  River,  Utah  

Portland,  Oreg  

F.  o.  b.  Lime,  Oreg.    Dis- 
count and  sack  allow- 
ance, $0.50  per  barrel. 

Bay  City,  Mich  
Denver,  Colo 

Mancos,   Colo.;   Eden, 
Wyo. 
Mancos,  Colo 

Air-compressor  outfit,  drills,  paving 
breakers,  pneumatic  hose. 

F.  o.  b.  Mancos,  Colo,  and 
Rock  Springs,  Wyo. 
Discount  $150 

Pontiac,  Mich 

Eden,  Wyo  

do 

do 

Discount  $125 

Central  Valley,  Calif... 

Apr.  30 

Annealed  copper  in  rolls  (210,000 
pounds.) 

The  New  Haven  Copper  Co. 

Seymour,  Conn  

1  Item  1.        'Item  2.       '  Schedule  1.       'Schedule  2.       « Schedule  3.       •  Items  land  2.       '  Schedules  1  and  2.       >  Schedules  1  and  3.       •  Schedules  1  to  6,  inclusive.       >•  Item  3. 
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Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


Project 

Office 

Official  in  charge 

Chief  Clerk 

Dbtriet  counsel 

Name 

Title 

Name 

AddreM 

J   C.  ThraUkill 

IXM  Angelas,  Calif. 
El  Psso.  Tex. 
Billinga.  Mont. 
Portland,  Orag. 
Los  Angelas.  Calif. 
Billings,  Mont. 
Billings,  Mont. 
Kl  Psso.  Tex 
IXM  Angeles.  Calif. 
IXM  Angeles,  Calif. 
Los  Angeles.  Caltf. 
IXM  Angeles.  Calif. 
Salt  Lake  City,  Ut*h. 
Kl  Paso.  Tex. 
Portland.  Oreg. 
Portland,  Oreg. 
Salt  Lake  Cily.  Utah. 
IXM  Angeles.  Calif. 
Salt  Lake  City.  Utah. 
Sslt  I«ke  City.  Ut»h. 
Billings.  Mont. 
Portland.  Orag. 
Billings.  Mont. 
Portland,  Ore*. 
Portland.  Oreg. 
Billings.  Mont. 
Salt  Lake  City.  Utah. 
Salt  Lake  City.  Utah. 
Billings.  Mont. 
Salt  Lake  City.  Utah. 
IXM  Angeles.  Calif. 
Portland.  Oreg. 
IXM  Angeles.  Calif. 
Salt  Lake  City.  Utah. 
Salt  Lake  City.  Utah. 
Billings.  Mont. 
Kl  Psso.  Tex. 
Billings.  Mont. 
Salt  Uke  Cily.  Utah. 
Billings.  Mont. 
Billings.  Mont. 
Billinga.  Mont. 
Sslt  Laka  City.  Utah. 
Kl  Paso.  Tex. 
Portland.  Oreg. 
Salt  Laka  City.  Utah. 
Portland.  Oreg. 
Portland.  Oreg. 
Portland.  Orag. 
Portland.  Orag. 
IXM  Angeles.  Calif. 

Russell  S.  Lieuranoe  

Edgar  A.  Peek  

H.  J.  8.  Uevries  
W.  J.  Burke  _            .   ... 

Newell.  8.  Dak 

Bobe    Idaho 

R.  J.  Newell 

Boulder  City.  Nev  

Ernest  A.  MoriU  

Director  of  power  

Gail  H.Baird  
Edwin  M.  Bean 

R.  J.Coffey  

W.  J.  Burke 

Williston    N    Dak 

Parley  R.  Neeley... 
L.  E.  Foster  
R.8.  Calland  

Resident  engineer............ 
Superintendent  .... 
Supervising  engineer  •   .  

W.  J.  Burke.,. 
II.  J.  8.  Devries  
R.  J    Coffey 

Carlsbad    N    Mex 

E.  W.Shepurd  
E.  R.  Mills  

Sacramento.  Calif  
Redding   Calif 

R  J  Coffey 

Kr»  ut  divMon  

Friant,  Calif  

Antioch.  Calif 

R.B.Williams  

Construction  engineer  



R.  J.Coffey  
R    J.  Coffey               .... 

Colorado-Big  Thompson  
Colorado  H  iver  

Es  tea  Park.  Colo  
Austin.  Tex  
Coulee  Dam   Wash 

Cleves  H.  Howell  
Charles  P.  Seger  
F.  A.  Banks 

Supervising  engineer  1,  ....... 
Construction  engineer  -  

C.  M.  Voyen  
William  F,  Sha  
C.  B   Funk 

J.  R.  Alexander  
H.  J.8.  Devries  

Daschutes  

Bend.  Oreg  

D.S.Stuver  

Construct  ion  engineer  

Noble  O.  Anderson  

B.  E.  Stoutemyer  

Yuma,  Aris 

J    C.  Thrailkill 

R   J.  Coffey      . 

Grand  Valley  .  

Grand  Junction.  Colo  

W.  J.  Chiaaman  

Superintendent  *. 

Emil  T.  Fioenec  

J.  R.  Alexander  
J.  R.  Alexander  

W   J    Burke 

Klamath  Fulls.  Oreg  
Malta,  Mont 

B.  K.  Hayden  

Harold  W.  Genger  

Superintendent  

W.  I.Tingley  
E.  E.  Chabot 

B.  E.  Stoutemyer  
W.  J.  Burke  

Miniloka... 
Mimloka  Power  Plant  

Burley,  Idaho  
Rupert.  Idaho  

Hemingford.  Nebr     . 

Stanley  R.  Marean  
C.  O.  Dale  

Superintendent  
Resident  engineer*  

G.  C.  Patterson  

B.  E.  Stoutemyer  
B.  K.  Stnutemyer  
W.  J.  Burke 

Moon  Lake        

Provo.  Utah  

I.  Donald  Jormati.,  ..  .. 
C.  V   Gleason 

Resident  engineer  

HughK.McKee  
A.  T.  Stirapng 

J.  R.  Alexander  

W.  J.  Burke                .  . 

Kiver  

Provo.  Utah  
Orland,  Calif  

Boise.  Idaho 

E.  O.  Larson  
D.  L.  Carmody  
R.  J.  Newell 

Construct  ion  engineer  
Superintendent  

Francis  J.  Farrell  
W.  D.  Funk  

J.  R.  Alexander  
R.  J.Coffey  

Ham  Power  

Parker  Dam.  Calif  
Valleeito.  Colo  
Provo.  Utah... 
Rapid  City,  8.  Dak  
Kl  Paso,  Tex    

Samuel  A.  McWillianiH... 
Charles  A.  Burns  
E.O.  Larson  
Horace  V.  Hubbell  
L.  R.  Fiock 

Construction  tngineer  
Construction  engineer  
Construction  engineer  
Construction  engineer  

George  B.  Snow  
Frank  E.  Gawn  
Francis  J.  Farrell  

R.  J.Coffey  

Provo  River  
.alley  

J.  R.  Alexander  

H.  H.  Berry  hill 

H    J    S.  Devries 

C.  B    Wenlsel 

W   J    Burke 

H.  F.  Bahmeier  
L  J.  Windle 

Construction  engineer  

J.  R.  Alexander  
W.  J.  Burke 

Heart  Mountain  divbion.    ... 

Cody    Wyo 

Walter  F    Kemp 

W  J   Burke 

Sun  River              

Fan-field,  Mont  

A.  W.  Walker  .. 

W.  J.  Burke  

Floyd  M  .  Spencer 

Harold  W   Mutch 

Charles  L.  Harris  

H.J.S.Devries  
B.  E.  Stoutemyer  

Pendleton.  Oreg  
Mont  rose.  Colo  
Burley.  Idaho  

C.  L.  Tice  

Reservoir   superintendent  

[•Align--  Repairs  to  canab  
I'pper  Snake  River  Storage!  

Vale                   

\'s.le,  Oreg  . 

Yakttiia.  Wash 

David  E  Ball                 .   . 

Rosa  divbion  

Ynkima.  Wash  

Charles  E.  Crownover  
C.  B.  Elliott  

Jacob  T.  Davenport  

R.  J.Coffey  

1  Boulder  Dam  and  Power  Plant. 


3  Island  Park  and  Grassy  I-ake  Dams. 


Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Operating 

official 

Secretary 

Name 

Title 

Name 

Address 

Baker 

A.  Oliver 

President 

Keating. 

Bitter  Root  *                       

G    K  Walsh 

Flsia  W    Oliva 

l!k  nilion 

Bobal  

Bobe.  Idaho   

Wm.  H.  Tuller 

L    P  Jensen 

Bobe. 

Bobe  1                

Chss.  W.  Holmes 

L   M    Watson 

President  

Harold  II.  Hurah  

lluntington. 

Ralph  P   Scheffer  

Superintendent 

Austin. 

Grand  Valley  Orchard  Msee  >     .    ... 

Jack  II    Naeve 

H  utnr>o1d  t  
Huntley*....             

Hyrum  1 

Pershing  County  water  conservation  district.. 
Huntley  Project  irrigation  district.  
South  Cache  W    U    A 

Lovelock,  Nev..  
Ballsntine.  Mont  

Roy  F.  Meffley.... 
S.  A.Balclicr  

Superintendent  
Manager  

C.  H.Jonaa  
H.S.Elliott  

lovelock. 
Ballantina 
lx>gan. 

Klamath    1  angell  Valley  ' 

H                    Ore* 

M 

Klamath    Horsefly1   

President 

Sidney. 

Milk  River:  Chinook  divbion  *  

Alfalfa  Valley  irrigation  dblrict  

Chinook,  Mont  

A.  L.  Ben  ton  ..  . 
H   B  Bonebrigbt 

President.  

President 

R.  H.Clarkson  
L   V   Bogy 

.      , 
Chinook. 

Chinook. 

Harlem    Mont  

)•-.  -•    .  .,• 

Harlem. 

Mini  (oka:  Gravity1... 

Paradise  Valley  irrigation  dbtrict  
Minidoka  irrigation  dbtrict  

Zurich,  Mont  

C.J.Wurth  
Frank  A.  Ballard  

President  
Manager 

J.  F.  Sharpies  
Frank  A.  Ballard  

Zurich. 
Rupert. 

Pumping  

Manager 

Frank  O    Redfteld  

Moon  Lake  

Moon  Uks  W.  U.  A  

H.  J.  AJIred 

President              

Roosevelt. 

Nvwiands  > 

Pathfinder  irrigation  dbtrirt 

•  .    )  !    Storm 

M  anager 

Mitehell. 

Fort  I  A  ramie  divbion*  

W    O    rleenor 

Fort  Lsramie  divbion*  

Fl<>y<l  M    Rouah 

Mary  E    Harrscb     

Turfington. 

Sort  hport  divbion  *  
Ogden  River                                       

Northport  irrigation  dbtrict  
Ogden  River  W    U    A 

Northport.  Nebr  

Mark  Iddings  

M>n»<rr  

Mattel  J.  Thompson  

Brilgeport. 
Ogdea. 

Nelson  D,  Thorp 

Manager 

Nelson  I>   Thorp  

Okanogaa. 

Salt  River'  

Salt  River  Valley  W.  U.  A  

Phoenix.  Aris  

II.  J.  Lswson  
Andrew  Hansen 

Superintendent  

F.  C.  Henshaw  

- 
. 

Spring  City  .livbion... 

Spring  City    Utah. 

Vivian  I*  nun 

President 

James  W    Bis  in    ........ 

HprtnjtOV. 

Bhoshon*    Garland  divbion*  

Powell    Wyo 

Paul  Nelson 

Frannie  divbion*  

«T> 

ltw»v«r 

Slunflrlil                                                                 .    . 

Strawlwrry  Valley  
MIL  Kiver:   Fort  Shaw  dlvbion  *  

Strawberry  Water  Users*  Assn  

Payson  .  Utah  

8,  W.  Grotagut  

President  

E.G.  Breese  

('•>..  n. 

Greenfields  divbion 

Umatilk.  East  divbion  '  
Westdlvklon1  

H  crtn  i*t  <m  irrigation  dbtrict  .  

Hermbton.  Oreg. 

K.  I>    Martin  

Manager  

Rons!*.  Martin  

ll.rmi.toa. 
Irrtaoo 

Monlnw.. 

!i     Q      i    ,     • 

President 

John  T    White 

,-t.  Anlbony. 

Kiver  

Vaktrna.  Kiultss  divbion  l  

Weber  River  W.  U.  A  

Kltthas  reclamation  dbtriot  

Ogden.  I'tah  
Kllrnsburg.  Wash  

D.D.  Harris  
G.G.  Hughes  

Manager  
Manager  

D.  D.  Hsrrb  
G     1.    Sterling  

I*.  In. 
KlUuburt. 

I  B.  E.  Sloul«niy«r.  dklrlct  coiinMl.  PortUnd.  One. 
I  R.  J.  Coder,  dmrict  ooaanl.  Lo«  An»le>.  C«lil. 


I  J.  R.  AI.«.n.Ur.  dklrirt  rounwl.  S.M  l«k.  Cilr.  1'i.h 
*  W    J.  llurk..  .ii.irk-1  counMl.  BUlino.  MODI 
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SALLIE  A.  B.  COE.  Editor. 


ARIZONA  CELEBRATES 

For  the  first  time  all  reservoirs  serving  the  Salt  River 

Federal  Reclamation  project  filled  to  overflowing  this 

spring.     Thus  ended  a  critical  drought 


E  RECLAMATION  ERA 


JULY  1941 


Public  Ubnlf 
Kansas  Orty,  •* 


Water  for  Irrigation 


FEDERAL  Reclamation  projects  are,  with  few  exceptions, 
assured  of  a  full  supply  of  water  for  the  irrigation  season  of 
1941. 

On  the  North  Platte  project  in  Nebraska  there  will  be 
available  slightly  more  than  one-half  the  normal  supply, 
while  ,on  the  Belle  Fourche  project  in  South  Dakota  the 
indications  are  that  the  supply  will  not  reach  quite  one- 
half  of  the  full  project  needs,  but  on  both  of  these  projects 
the  supply  will  be  considerably  in  excess  of  the  quantity 
that  was  available  in  1940.  Present  indications  are  that 
there  may  be  a  partial  shortage  on  the  Yakima  project  in 
Washington.  On  other  Government  projects  reservoirs 
have  been  filled  and  no  shortage  is  anticipated.  Elephant 
Butte  Reservoir  on  the  Rio  Grande  project  in  New  Mexico 
and  Texas  is  expected  to  reach  full  level  in  June  and,  if  so, 
this  will  be  the  first  time  this  has  happened  during  the  26 
years  the  reservoir  has  been  in  commission.  All  reservoirs 
on  the  Salt  River  project  in  Arizona  are  full  to  overflowing, 
and  this  is  the  first  time  that  the  reservoirs  have  been  filled 
since  1920.  Lake  Mead  back  of  Boulder  Dam  is  rapidly 
rising  and  is  expected  to  reach  a  level  of  about  6  feet  above 
the  spillway  crest  when  water  will  begin  to  drop  through 
the  50-foot  spillway  tunnels. 
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Orchard  Irrigation 

By  H.  J.  LAWSON,  General  Superintendent  and  Chief  Engineer,  Salt  River  Project,  Arizona 


Foil  the  past  11  years  the  writer  has 
owned  a  citrus  grove  on  the  Salt  River 
project,  operating  It  as  an  avocation.  His 
problem  has  been  to  find  a  method  of  irri- 
gating this  grove  that  would  keep  the  cost  of 
labor  down,  give  uniform  application  of 
W:IIIT,  provide  100  percent  coverage  of  land, 
and  prevent  waste  water  from  flowing  off 
the  grove. 

The  grove  is  on  land  having  a  uniform 
slope  to  the  southwest  of  about  70  feet  per 
mill1.  The  tree  rows  run  north-south  and 
east-west.  The  head  ditch  runs  from  east 
to  west  across  the  north  end  of  the  grove. 

To  determine  how  best  to  irrigate  this 
liuiil.  some  half-dozen  different  methods  have 
been  tried  including  furrows  lengthwise  of 
the  grove,  cross  furrows  with  ridging  (so 
that  the  water  zigzagged  in  the  cross  furrows 
down  the  tree  row),  the  blocking  and  check- 
Ing  method,  the  basin  method,  and  variations 
or  combinations  of  these  methods.  For  the 
requirements  of  the  grove  some  fault  may  be 
found  with  all  of  these  methods.  The  use  of 
furrows  running  the  length  of  the  grove,  a 
distance  of  1,320  feet,  is  the  cheapest  method 
of  Irrigating  as  far  as  labor  is  concerned, 
but  it  involves  large  loss  of  water  In  too 
deep  penetration  at  the  upper  end  of  the 
grove  and  considerable  waste  of  water 
through  excess  run-off  at  the  lower  end.  The 
other  methods  tried  are  not  only  more  or 
less  expensive  as  to  labor  but  also  fall  to  give 
complete  coverage  of  the  land  and  uniform 
application  of  water. 

The  method  of  irrigation,  which  after  many 

Dam  diverting  water  through  cut  into 
corrugations 
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field  tests  has  been  found  most  satisfactory 
for  this  grove,  is  a  flooding  method. 

That  this  flooding  method  has  given 
very  efficient  distribution  of  water  is  shown 
by  the  fact  that  in  1939  this  11-year-old 
grove  had  all  the  water  it  needed  by  the  use 
of  2.35  acre-feet  of  water  per  acre.  Although 
there  was  one  good  rain  during  the  year,  it 
occurred  in  September  just  after  an  irri- 
gation and  therefore  had  no  effect  on  the 
amount  of  irrigation  water  used  during  the 
year.  The  application  of  water  to  each 
tree  was  as  uniform  as  is  practical  and  the 
trees  at  the  ends  of  the  rows  had  water  in  suffi- 
cient amount  for  their  use.  Moreover,  prac- 
tically all  the  water  run  in  the  head  ditch 
went  into  the  land  with  a  very  little  waste 
water  running  off  the  grove. 

Proper  Vse  of  Water 

The  grove  is  cultivated  not  more  than 
three  times  a  year  and  normally  only  twice. 
Two  heavy  cover  crops  are  grown  each  year 
and  disked  in.  Cultivating  is  done  when 
cover  crop  is  ready  for  this  process.  With  this 
heavy  cover  crop  the  land  must  be  disked 
both  ways  of  the  tree  rows  at  least  three 
times  to  obtain  complete  coverage.  Then  a 
leveler,  float,  or  drag  is  run  through  the 
grove,  first  crosswise  and  then  lengthwise, 
leveling  the  ground  in  each  direction  and 
thus  completely  covering  the  disked  ground. 
This  leaves  the  ground  well-graded  and 
smooth.  Next,  a  cultivator  with  six  teeth 
is  run  at  an  angle  between  the  trees,  in  the 
direction  of  the  level  contours  of  the  ground, 
the  narrow  teeth  of  the  cultivator  making 
small  furrows  in  the  ground  surface. 

These  small  corrugations  are  required  to 
spread  the  water  and  carry  it  to  the  higher 
side  of  the  strips  (next  to  be  formed  in  laying 
out  this  system)  as  the  strips  have  a  slope 
both  to  the  south  and  to  the  west.  ( See  front 
cover  page. )  In  other  words,  the  land  is  not 
perfectly  level  and  some  means  must  be  used 
to  make  the  water  cover  the  entire  strip.  To 
form  the  strip,  a  two-gang  14-inch  turning 
plow  is  drawn  north  and  south  (in  the  direc- 
tion of  the  water  flow)  on  each  side  of  the 
line  midway  between  the  tree  rows,  throwing 
up  ridges  or  borders.  Water  flowing  down  the 
strip  in  an  even  sheet,  floods  all  the  land  be- 
tween the  borders.  The  trees,  as  the  drawing 
shows,  extend  down  the  center  of  the  strip. 

To  keep  the  water  from  coming  in  contact 
with  the  tree  trunk,  a  collar  or  dike  of  earth 
is  formed  by  hand  around  each  tree.  In 
some  instances,  the  water  may  get  over  this 
small  dike.  So  far  no  harm  has  resulted  to 
the  grove  from  this,  largely  because  the  foliage 
of  the  tree  did  not  permit  the  sun  to  shine 
on  the  tree  trunk  and  also  because  of  the 
nature  of  the  soil.  However,  it  is  not  recom- 
mended that  water  be  allowed  to  come  in  con- 
tact with  the  tree  trunk. 

Flooding  a  strip  a  distance  of  1,320  feet, 
which  is  the  length  of  the  tree  rows  in  this 
grove,  would  result  in  a  large  loss  of  water 
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EFFICIENT  IRRIGATION  OF  FRUIT  TREES  BY  FLOODING 

On  the  grove  illustrated  above,  the  mam  slope  is  to  the  S.W.  and  is  70  ft.  to  the  mile. 
The  slope  due  west  is  35  ft.  and  due  south,  40  ft. 


from  too  deep  penetration  at  the  bead  of  the 
strip.  Therefore,  the  water  Is  run  down  the 
furrow  which  Is  midway  between  the  tree 
!•<>«%  and  the  1,320-foot  length  of  tree  row  is 
divided  into  three  parts,  each  440  feet  in 
length.  The  lowest  part  is  irrigated  first  by 
running  the  irrigation  stream  down  the  furrow 
to  a  point  440  feet  from  the  lower  end  of 
the  row.  Then  by  damming  the  furrow,  the 
stream  is  turned  into  the  lowermost  strip. 
When  the  water  reaches  the  end  of  this  440- 
foot  length  of  tree  row,  the  stream  Is  turned 
onto  the  strip  next  up  the  furrow,  and  when 
this  440-foot  section  has  been  irrigated,  the 
water  is  turned  into  the  last  440-foot  strip  at 
the  head  ditch. 
The  penetration  of  the  water  into  the 


ground  can  be  regulated  according  to  the  soil 
conditions  by  making  the  runs  longer  or 
shorter  than  440  feet.  For  example,  on 
coarse  soils  runs  might  even  be  as  short  as 
250  to  300  feet. 

By  flooding  each  strip  in  sections,  all  the 
waste  or  excess  water  running  off  each  section 
of  the  strip,  excepting  the  lower-most  section, 
flows  onto  the  next  lower  section  of  the  strip 
and  so  does  not  leave  the  grove.  Only  when 
the  water  has  flooded  the  first  and  lower  sec- 
tions of  the  strip  is  there  any  chance  for  run- 
off water  to  leave  the  grove.  This  is  pre- 
vented as  far  as  possible  by  turning  the  fur- 
row around  the  end  of  the  tree  row  to  form 
a  border  or  dike  at  the  end  of  the  strip. 
The  end-border  is  reinforced,  where  necessary, 


by  hand  shoveling.  Even  so,  because  of  the 
Impossibility  of  irrigating  all  the  strips  in 
exactly  the  same  period  of  time,  there  is 
sometimes  enough  excess  water  In  a  few 
strips  to  break  the  end-border  before  the 
change  of  water  is  made  in  the  furrow  above. 

With  75  miners  inches  of  water,  23  strips 
can  be  irrigated  at  one  time,  and  when 
the  irrigation  is  completed  about  100  percent 
of  the  ground  surface  has  been  covered  by 
water  and  the  grove  has  been  uniformly 
irrigated. 

It  is  not  expected  that  all  groves  or  orchards 
can  be  irrigated  in  this  manner,  but  under  our 
conditions  this  flooding  method  of  irrigation 
has  proved  the  least  costly  in  labor  and  the 
most  efficient  in  the  application  of  water. 


Concreting— Parker  Dam  Power  Project 


By  ENOS  W.  RYLAND,  Engineer 


THE  Pnrker  Dam  power  plant,  one  of  the 
units  in  the  development  of  the  Colorado 
River  below  Boulder  Dam,  is  now  under  con- 
struction. The  powerhouse,  which  will  house 
four  40,000-horsepower  units,  and  appurtenant 
works  will  require  the  placement  of  some 
60,000  cubic  yards  of  concrete.  The  quanti- 
iii i~  for  the  various  features  are  roughly  43,- 
000  cubic  yards  in  the  substructure,  5,000  in 
the  superstructure,  6,500  in  the  penstock  in- 
take structure,  5,000  in  the  penstock  lining 
:ind  encasement,  and  400  in  the  switchyard. 
1'arker  Dam,  located  on  the  Colorado  River 
below  Needles,  Calif.,  and  above  Parker,  Ariz., 
tva*  built  by  the  Bureau  of  Reclamation  and 
completed  in  the  summer  of  1938.  This  struc- 
ture, the  first  unit  of  the  Colorado  River 
Aqueduct  of  the  Metropolitan  Water  District 
<>f  Southern  California,  forms  a  reservoir 
from  which  water  is  pumped  into  the  Dis- 
trict's aqueduct  to  supply  Los  Angeles  find 
neighboring  towns.  During  the  construction 
of  the  dam  the  power  requirements  of  the 
region  were  not  sufficient  to  Justify  immediate 
power  development,  so  the  only  concessions 
granted  future  development  were  the  partial 
completion  of  the  forebay  excavation,  the 
construction  of  the  forebay  trashrack  struc- 
ture, and  the  powerhouse  river  wall.  These 
structures  were  to  serve  as  cofferdams  for 
the  future  construction.  However,  a  severe 
drougth  in  central  Arizona,  affecting  princi- 
pally the  Salt  River  Valley  hydroelectric  de- 
velopments, created  an  unexpected  demand 
for  Colorado  River  power  in  Arizona,  and  as 
a  ii'Milt  the  Parker  Dam  power  project  was 
started  in  1939.  Through  contracts  entered 
into  between  the  United  States,  the  Metro- 
politan Water  District  of  Southern  California, 
the  Salt  River  Valley  Water  Users'  Associa- 


tion, and  the  Central  Arizona  Light  &  Power 
Co.,  arrangements  were  made  for  the  delivery 
of  Boulder  Dam  power  to  central  Arizona 
until  Parker  Dam  power  becomes  available. 
Construction  of  a  transmission  line  between 
Parker  Dam  and  Phoenix,  Ariz.,  was  finished 


in  January  1840  in  order  to  complete  the  dis- 
tribution link.  Another  line,  from  the  dam  to 
Blaisdell,  Ariz.,  to  serve  the  Gila  project,  was 
completed  in  1940.  Transmission  lines  pro- 
posed for  early  construction  extend  from  Phoe- 
nix to  Sacaton,  Ariz.,  Phoenix  to  Tuscon, 


Parker  Dam  powerhouse  area  from  upstream. 

have  been  installed 


Three  of  the  four  penstocks 
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Ariz.,  and  from  the  Gila  project  to  Drop  No. 
4  of  the  All-American  Canal  in  the  Imperial 
Valley  of  California. 

Much  of  the  construction  of  the  powerhouse 
is  being  done  by  Government  forces.  Con- 
tracts were  awarded  for  such  items  as  the 
excavation,  processing  of  concrete  aggregates, 
hauling  of  concrete  aggregates  from  the  stock 
piles  to  the  mixing  plant,  delivery  of  mate- 
rials from  railside  at  Earp,  Calif.,  and  the 
fabrication  and  installation  of  penstock 
liners.  Turbines,  generators,  and  other 
operating  equipment  are  to  be  furnished 
under  contract  but  will  be  installed  by  Gov- 
ernment forces. 

An  investigation  of  the  region  for  the  lo- 
cation of  a  source  of  concrete  aggregates  was 
started  in  May  1039..  Although  the  quantity 


demanded  was  not  large,  some  difficulty  was 
anticipated  and  encountered  in  locating  a  de- 
sirable source  of  material.  Filling  the  reser- 
voir inundated  all  the  deposits  immediately 
upstream  from  the  dam  on  the  Colorado  and 
Bill  Williams  Rivers,  and  the  nearby  deposits 
on  the  California  side  of  the  river  downstream 
from  the  dam  had  been  used  for  other  con- 
struction. The  preliminary  investigations  re- 
vealed about  12  possible  sources  within  a  dis- 
tance of  15  miles  from  the  structure.  These 
deposits  were  thoroughly  investigated  and 
one  by  one  eliminated  because  of  the  presence 
of  clay  strata  which  made  the  development 
difficult  or  impractical,  or  the  presence  of 
unsound  mineral  or  rock  in  undesirable  quan- 
tities. Two  deposits  were  finally  selected — 
Graham  Hills  and  Fill  "A."  Because  of  their 
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proximity  to  the  dam  they  were  the  first  to 
be  investigated.  However,  it  was  evident  that 
preparation  of  aggregate  from  these  sources 
would  be  expensive  because  of  the  wide  vari- 
ations in  sand  gradings  within  the  areas,  a 
high  percentage  of  over-size  material,  and  the 
presence  of  a  thick  clay  stratum  underlying 
the  crown  of  each  hill,  so  these  deposits  were 
passed  up  at  that  time.  But  as  the  investi- 
gations progressed  it  became  more  and  more 
apparent  that  the  material  in  these  deposits 
was  superior  in  soundness  to  that  from  any 
other  possible  source,  and  so  they  were  finally 
selected. 

In  March  1940  bids  were  opened  for  the 
processing  of  99,000  tons  of  concrete  aggre- 
gates. Notice  to  proceed  was  given  on  May 
7,  1940,  with  the  processing  to  start  within 
30  days.  However,  a  plant  was  not  put  into 
operation  until  August,  and  then  operated 
only  intermittently  until  September  26,  when 
it  closed  down  due,  to  the  fact  that  the  con- 
tractor was  forced  into  bankruptcy.  In  No- 
vember the  plant  was  started  by  Government 
forces  and  has  operated  steadily  since  that 
time. 

The  material  is  separated  into  four  sizes, 
namely — sand,  ?ip,-%-inch,  %-1%-inch,  and 
1%-3-inch.  The  plant  as  erected  consisted  of 
a  scalping  screen,  a  15-  by  36-inch  jaw  crusher, 
a  trammel  screen  for  separation,  and  a  belt- 
drag  sand  washer.  No  provisions  were  made 
for  a  blending  of  the  material  from  the  Gra- 
ham Hills  and  Fill  "A,"  or  the  elimination  of 
40  to  50  percent  of  oversize  material  as  the 
test  pits  indicated  would  be  necessary.  When 
the  plant  was  taken  over  by  the  Government 
the  only  major  changes  made  were  the  instal- 
lation of  a  bypass  at  the  scalping  screen  so 
that  the  amount  of  crushed  material  might 
be  regulated,  and  the  erection  of  a  loading 
trap  and  grizzly  at  Fill  "A."  The  material  in 
Fill  "A"  is  mined  with  a  Bagley  Scraper  and 
is  blended  in  varying  proportions  with  the 
Graham  Hills  material. 

The  material  is  stock  piled  near  the  deposit 
and  a  separate  contract  was  made  for  the 
hauling  of  the  aggregate  to  the  concrete 
mixing  plant.  The  contractor  maintains 
three  trucks  for  this  purpose  and  loads  the 
material  at  the  stock  piles  with  a  small  power 
shovel  equipped  with  a  special  dipper  lip  to 
facilitate  loading. 

Cement 

A  contract  for  80,000  barrels  of  low  heat 
cement  was  made  with  Monolith  Portland 
Cement  Co.  Aside  from  the  first  few  carloads 
received,  cement  with  a  low  alkali  content 
is  being  furnished.  The  bulk  cement  is  un- 
loaded at  Earp,  Calif.,  into  a  1,000-barrel  silo, 
hauled  by  tank  trucks,  unloaded  into  a  road- 
way hopper  at  the  batching  plant,  and  ele- 
vated by  a  bucket  conveyor  to  the  2,000- 
barrel  silo.  It  is  then  transported  by  a  screw 
conveyor  to  the  small  overhead  bin  in  the 
mixing  plant. 
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Batching  and  Mixing  Plant 

The  concrete  batching  and  mixing  plant  is 
located  against  a  rock  cliff  immediately  down- 
stream from  the  powerhouse.  The  essential 
parts  are  a  2,000-barrel  cement  silo,  side  hill 
aggregate  bins,  a  manually  controlled  aggre- 
gate batcher,  an  automatic  cement  batcher,  a 
2-cubic  yard  tilting  concrete  mixer,  and  a 
water  meter. 

All  equipment  except  the  cement  silo  was 
purchased  from  the  C.  S.  Johnson  Co.  The 
batcher  is  a  concentric  unit.  Weighing  of 
aggregate  is  done  on  a  4-beam  scale  with  a 
scale  indicator  returning  from  full  load  to 
zero  as  each  size  is  weighed.  The  bulk  ce- 
ment is  automatically  batched  from  the  over- 
head bin  into  the  weigh  batcher  suspended 
In  the  center  of  the  aggregate  batcher.  The 
water  is  automatically  metered  into  an  auxili- 
ary tank  for  discharge  into  the  mixer.  The 
scales  and  meter  are  each  equipped  with  a 
direct  connected  strip  recorder.  The  mixer, 
a  rear  charging,  tilting  unit,  is  located  on  the 
operating  floor  so  that  the  consistency  of  the 
concrete  may  be  observed  during  mixing. 

Concrete  aggregates  are  continuously 
sprinkled  during  concrete  mixing  operations. 
This  serves  a  twofold  purpose;  the  maintain- 
ing of  a  uniform  moisture  content  and  the 
cooling  of  aggregates  in  the  summer  period. 
Water  for  aggregate  sprinkling  and  concrete 
mixing  purposes  is  pumped  from  the  river  to 
a  cooling  tower  located  immediately  above  a 
2,000-gallon  storage  tank. 

Mixes. — As  most  of  the  concrete  is  in  heav- 
ily reinforced  sections,  a  workable  concrete 
mix  is  essential.  In  general  a  3-  to  4-inch 
slump  concrete  at  the  point  of  placement  is 
used.  With  the  exception  of  a  few  thousand 
cubic  yards  of  3-inch  maximum  and  a  small 
quantity  of  %-inch  maximum,  all  concrete 
will  be  of  the  1  Mi-inch  maximum  size.  The 
basic  mixes  employed  are  0.58 : 1.0 :  2.3 :  4.7 
and  0.58:1.0:2.3:4.1  for  the  3-  and  I'/a-inch 
sizes.  These  mixes  have  cement  contents  of 
approximately  1.28  and  1.4  barrels  per  cubic 
yard. 

A  field  laboratory,  which  serves  as  the  plant 
inspector's  headquarters,  adjoins  the  mixing 
plant  at  the  mixer  level.  The  tests  conducted 
are  aggregate  moisture  and  grading  deter- 
minations, and  concrete  slump  determinations. 
Two  6-  by  12-inch  control  specimens  for 
strength  tests  are  made  for  each  placement, 
except  on  the  large  sections  where  one  speci- 
men is  made  for  approximately  each  100  cubic 
yards  of  concrete.  These  specimens  are 
stored  at  the  field  laboratory  for  24  hours 
and  then  removed  to  the  concrete  laboratory. 

Concrete  Placement 

In  the  concrete  placement  in  the  building 
and  tunnels,  concrete  is  transported  from  the 
mixing  plant  by  pumping.  The  concrete  pump, 
located  directly  beneath  the  mixer,  consists  of 
two  single  pumps  mounted  on  a  single  frame, 
and  is  one  of  the  units  used  by  the  Metropoli- 


tan Water  District  for  tunnel  lining  during  the 
construction  of  the  Colorado  River  Aqueduct. 
A  deflector  is  mounted  between  the  remix  hop- 
pers to  divert  the  concrete  discharging  from 
the  mixer  to  either  of  the  pumps.  On  the 
small  placements  only  one  pump  is  used  while 
on  the  larger  sections  both  pumps  are  em- 
ployed. Each  pump  requires  a  separate  pipe 
line  as  it  is  not  possible  to  connect  the  two 
together  into  a  single  line.  This  type  of  unit 
has  both  advantages  and  disadvantages  over 
a  dual  set-up.  For  the  small  placements  only 
one  pump  is  used  and  time  is  available  for 
any  necessary  repair  work  on  the  other.  Also, 
on  the  large  placements,  if  one  pump  breaks 
down,  the  concrete  surface  can  be  kept  alive 
by  the  second  pump  until  the  first  is  returned 
to  service.  The  main  disadvantages  are  the 
necessity  of  laying  two  separate  lines,  and  the 
larger  slump  loss  of  the  concrete  in  transit 
because  of  the  fact  that  the  concrete  is  pushed 
ahead  only  half  as  fast  as  with  a  single  line 
dual  unit. 

The  concrete  is  pumped  to  collection  hop- 
pers, usually  located  on  a  platform  above  the 
placement,  or  pumped  directly  into  the  sec- 
tions. When  pumped  to  a  collection  hopper 
the  concrete  is  distributed  by  means  of  con- 
crete carts  to  drop  hoppers  and  flexible  chute 
linos.  In  a  number  of  sections  such  as  shal- 
low walls  and  beams,  the  concrete  is  pumped 
direct  to  the  point  of  placement.  This  method 
involves  considerable  work  in  adding  and  re- 
moving sections  of  pipe  but  saves  on  the  ex- 
pense of  building  a  platform  for  the  collection 
hopper  and  runway  for  the  concrete  carts. 

Concrete  for  backfill  around  the  penstock 
liners  is  placed  by  laying  one  pump  line  up 
through  the  tunnel,  turning  it  180°,  and  bring- 
ing it  back  over  the  top  of  the  penstock.  A 
smooth  pipe  is  used  along  the  top  of  the  pen- 
stocks and  is  cut  off  as  the  arch  fills.  The  sec- 
ond pump  line  is  placed  into  the  downstream 
bulkhead  and  is  used  until  the  lower  portal  is 
filled.  The  top  pipe  is  kept  buried  in  the 
concrete  as  long  as  possible  before  cutting  and 
the  concrete  in  the  line  is  "boosted"  with  air 
to  help  fill  the  overbreak  in  the  tunnel  arch. 

Concrete  for  the  penstock  intake  structure 
and  the  switchyard  will  be  hauled  and  placed 
by  crane  and  bucket,  or  dumped  from  trucks 
into  hoppers  and  dropped  through  flexible 
chute  lines. 

The  rate  of  placement  varies  with  the  type 
of  section,  the  mix  employed,  and  other  fac- 
tors, but  is  commonly  20  to  25  cubic  yards 
per  hour  for  one  pump  unit,  and  40  to  50  cubic 
yards  per  hour  for  the  two  units.  During 
the  summer  months  concrete  placing  is 
limited  to  the  night  hours. 

Compaction  is  done  by  means  of  internal 
vibration  with  both  electric  and  pneumatic 
vibrators  being  used. 

To  date  all  curing  has  been  with  water  by 
perforated  pipe  lines  augmented  by  hand 
sprinkling.  Cooling  of  the  concrete  by  means 
of  circulating  water  through  embedded  pipe 
was  employed  in  the  large  draft  tube  sections. 
During  the  period  when  that  concrete  was 


placed,  the  river  water  temperature  varied 
from  49°  to  60°  F.  and  was  used  for  cooling 
purposes.  The  encasement  of  the  scroll  cases 
will  be  done  during  the  winter  months  of  1941- 
42  and  the  concrete  will  be  cooled  in  the 
same  manner  as  the  draft  tubes. 

The  preparation  of  concrete  and  foundation 
surfaces  for  subsequent  concrete  placements 
is  by  wet  sand  blasting.  Absorptive  form  lin- 
ing will  be  employed  for  the  exterior  concrete 
surfaces  of  the  superstructure. 


Archie  A.  Whitmore  Dies 


SENIOR  Engineer  Whitmore,  assigned  to 
the  Friant  Division  of  the  Central  Valley 
project  in  California,  died  suddenly  Sunday 
afternoon  June  8,  1941. 

He  was  born  November  24,  1885,  at  Mount 
Vernon,  Mo.,  and  entered  the  service  of  the 
Bureau  of  Reclamation  April  25,  1913,  as 
surveyman,  after  graduation  as  an  engineer 
from  the  University  of  Missouri.  February  1, 
1917,  he  was  appointed  a  junior  engineer  and 
was  successively  promoted  through  the  various 
grades  until  he  reached  the  responsible  position 
he  held  at  the  time  of  his  death — being  in 
complete  charge  of  field  engineering  and  in- 
spectional  work  on  the  construction  of  the 
Friant-Kern  and  Madera  Canals.  His  assign- 
ments in  the  Bureau  included  the  Milk  River, 
Takima,  Kittitas,  and  Uncompahgre  projects. 

Mr.  Whitmore  leaves  a  widow  and  four 
children,  Hugh,  Edwin,  Margaret,  and  Robert. 
Those  who  knew  him  in  the  service  were 
shocked  by  his  untimely  death,  and  Acting 
Commissioner  of  Reclamation  Harry  W.  Ba- 
shore  wrote  Mrs.  Whitmore  at  her  Fresno 
home  as  follows : 

"The  Washington  office  of  the  Bureau  of 
Reclamation  extends  sincere  sympathy  in  the 
loss  of  your  husband.  The  news  of  his  death 
came  as  a  shock  and  he  will  be  greatly  missed 
by  all  of  us." 


{  194  }        The  Reclamation  Era,  July  1941 


Right-of-Way  Methods  Used  on  the  Roza 
Division,  Yakima  Project 

By  H.  W.  PEASE,  Associate  Engineer 


ON  nn  engineering  undertaking  such  as  the 
Roza  division  of  the  Yakima  project,  the 
calculation,  mapping,  and  description  of 
rights-of-way  require  more  of  the  time  of  the 
drafting  room  than  probably  any  other  phase 
of  rights-of-way  acquisition.  For  that  rea- 
son, the  methods  of  handling  this  work  on  the 
Roza  division  may  be  of  interest. 

The  lands  within  this  division  were  origi- 
nally surveyed  about  1870,  under  contract 
with  the  General  Land  Office.  These  surveys 
were  retraced  and  the  corners  replaced  or 
reestablished  about  1920,  when  the  prelimi- 
nary field  work  \v;is  done.  During  the  15 
years  intervening  between  the  beginning  of 
rimsinn -lion  Mini  the  replacement  of  1920, 
most  of  the  corner  stakes  had  rotted  away 
so  that  a  second  replacement  was  necessary. 
This  was  done  in  accordance  with  rules  laid 
down  by  the  General  Land  Office,  and  the 
corners  are  now  marked  with  the  standard 
markers  then  prescribed. 

The  method  of  handling  the  work  in  the 
field  is  of  two  general  types:  First,  tying  in 
the  corners  on  each  side  of  the  main  canal 
line  by  random  traverses  to  those  corners ; 
second,  determining  the  actual  point  of  inter- 
section of  the  section  line  and  the  main  canal 
center  line,  turning  the  angle  to  the  section 
line  from  the  main  canal  line,  then  cutting  in 
the  corner  from  some  known  point  on  the  main 
canal  center  line,  and  at  the  corners  turning 
the  necessary  angles  to  the  adjacent  corners 
and  the  points  on  the  main  canal  in  order  to 
triangulate  the  corners'  positions. 

In  the  office,  to  eliminate  cumulative  errors 
in  plotting,  the  main  canal  Is  coordinated  and 
accepted  as  being  correct.  The  section  cor- 
nc'i •-  are  then  coordinated,  a  closure  between 
adjacent  corners  on  each  side  of  the  canal 
center  line  computed  when  necessary,  and  the 
intersection  calculated.  When  property  ties 
to  the  center  line  of  section  are  necessary,  as 
is  usual  on  this  division,  the  random  traverses 
to  the  quarter  corners  involve  more  than  a 
mile  of  line  with  its  attendant  probability  of 
angular  and  distance  errors.  The  closure  for 
direction  and  distance  between  the  quarter 
corner  and  the  adjacent  section  corner  may 
not  reflect  the  correct  relationship  of  all  lines. 
and  it  is  from  this  closure  that  Intersections 
must  be  calculated. 

It  was,  therefore,  necessary  to  adopt  the 
practice,  where  practicable,  of  determining 
the  actual  Intersection  in  the  field,  of  section 
and  quarter  section  lines  with  the  main  canal 
center  line,  and  triangulating  the  positions 
of  the  corners.  The  plotting  of  the  positions 
of  the  one-sixteenth  corners,  determining  the 
direction  of  the  one-sixteenth  lines,  and  cal- 


culating the  intersections  of  the  one-sixteenth 
lines  and  the  main  canal  center  line,  is  then  a 
matter  of  routine,  The  area  so  plotted,  how- 
ever, rarely  covers  a  width  of  more  than  a 
mile,  and  a  large  portion  of  our  work  is  now 
outside  that  area  in  the  plotting  and  descrip- 
tion of  rlghts-of-way  for  laterals. 

The  contract  under  which  the  Bureau  is 
constructing  the  Roza  division  for  the  Roza 
Irrigation  District  (formerly  Yakima-Benton 
Irrigation  District)  provides  that  the  Govern- 
ment shall  utilize  rights-of-way  reserved  for 
canals  and  ditches  by  the  act  of  August  30, 


1800,  where  practicable,  and  it  also  provides 
that  the  district  shall  secure  the  necessary 
rights-of-way  for  the  irrigation  works  either 
by  condemnation  or  otherwise  upon  request 
by  the  Government. 

The  lateral  rights-of-way  must,  therefore, 
be  plotted  and  described  with  the  same  care 
as  those  for  the  main  canal.  To  reacli  the 
high  points  of  the  land  served,  the  laterals 
(about  65  percent  open  contour  ditches  and 
35  percent  pipe  lines)  can  rarely  follow  prop- 
erty lines.  They  must  follow  a  meandering 
course.  The  rights-of-way  are  usually  de- 
scribed as  a  series  of  straight  lines,  and  the 
width  from  the  center  line  as  described,  Is 
made  sufficient  to  take  care  of  the  necessary 
widening  at  the  angle  points.  To  supply  the 
first  10,000  acres  of  land  with  water,  about 
63  miles  of  laterals  are  necessary,  requiring 
225  right-of-way  descriptions,  some  of  which 
involve  merely  enough  area  to  install  a  mea- 
suring box. 


Lake  Mead  Spills 


THE  1941  spring  flood,  following  late  snows 
in  the  high  mountains  of  the  Colorado  River 
watershed,  has  added  another  million  acre- 
feet  of  water  to  Lake  Mead  above  Boulder 
Dam,  the  world's  largest  man-made  lake. 

Storage  in  the  lake  has  now  reached  a  new 
high  level  of  28,000,0000  acre-feet  of  water, 
and  the  spillway  drum  gates  have  been 
floated.  By  means  of  the  floating  gates,  which 
act  like  gigantic  drums,  the  capacity  of  Lake 
Mead  is  increased  by  millions  of  acre-feet. 

Releases  from   the   reservoir   through   the 


outlet  pipes  in  the  tunnels  around  the  dam 
and  through  the  power  penstocks  at  Boulder 
have  at  all  times  since  May  1  been  less  than 
the  inflow,  which  on  June  3  reached  a  peak 
of  120,000  cubic  feet  of  water  per  second. 
In  tire  days  before  Boulder  Dam  such  a  flow 
would  have  constituted  a  flood.  The  high 
point  of  the  releases  at  the  dam,  it  is  ex- 
pected, will  be  35,000  cubic  feet  per  second, 
even  when  the  spillway  is  in  use,  a  far  cry 
from  past  flood  peaks. 

Lake  Mead  started  the  flood   season   with 


Spillway  gates  raised  1 2  feet 
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about  three-fourths  of  its  32,359,274  acre-feet 
of  capacity  occupied,  which  meant  that  the 
water  level  was  50  feet  below  the  maximum. 
When  the  snows  began  in  April,  releases  were 
increased  from  about  12,000  to  25,000  second- 
feet.  On  May  10  it  was  decided  to  augment 
the  releases  still  more  to  an  ultimate  35,000 
second-feet.  At  present  they  exceed  32,100 
second-feet. 

Weak  points  in  the  lower  river  channel  have 
been  revealed  by  the  increased  releases,  de- 
spite the  fact  that  they  represent  only  about 
one-quarter  of  the  peak  flow  which  would 
have  occurred  had  Boulder  Dam  not  been  in 
operation.  Bank  washing  at  Needles,  Calif., 
has  been  the  most  serious  trouble  to  develop, 
although  some  reports  from  Mexico  indicated 
that  newly  reclaimed  lands  in  the  delta  of  the 
river  were  being  threatened. 

A  cold  snap  in  the  mountains  has  checked 
the  rise  of  the  river  at  Lake  Mead,  slowing 
down  the  melting  of  the  snow  which  caused 
high  run-off  in  mid-May.  The  river  is  now 
flowing  86,400  second-feet  at  the  point  at 
which  it  enters  Lake  Mead. 

It  is  anticipated  that  the  maximum  water 
level  for  the  year  will  reach  6  feet  above  the 
spillway  crests.  That  will  mean  that  about 
24,000  second-feet  will  be  pouring  through  the 
spillways  at  the  peak.  The  remainder  of  the 


35,000  second-foot  release  will  be  made  up  of 
releases  through  the  outlets  and  penstocks. 

The  tremendous  Boulder  Dam  Keservoir, 
rising  since  February  1,  1935,  now  about  four- 
fifths  full,  is  115  miles  long,  544  feet  deep,  and 
covers  an  area  of  142,000  acres. 

Sufficient  water  is  stored  in  Lake  Mead  to 
provide  every  man,  woman,  and  child  in  the 
United  States  with  67,000  gallons,  nearly  a 
27-year  supply  for  the  city  of  New  York.  The 
storage  would  cover  one-sixth  of  the  Nation 
1  inch  deep. 

Water  is  flowing  into  the  reservoir  at  a 
daily  rate  of  more  than  100,000  cubic  feet  per 
second,  the  equivalent  to  a  third  of  a  gallon 
per  hour  for  each  person  in  the  land.  The 
maximum,  119,000  cubic  feet  per  second,  was 
reached  on  May  17. 

Water  is  being  released  through  the  dam 
at  the  rate  of  27,400  cubic  feet  per  second. 
The  ability  to  store  spring  run-offs  and  other 
flood  peaks  in  the  big  lake  makes  it  possible 
to  prevent  repetitions  of  early-day  catastrophic 
wash-outs.  This  is  the  flood-control  feature 
of  the  Colorado  Canyon  project. 

The  regulations  afforded  by  Lake  Mead  for- 
ever removes  the  possibility  of  summer 
droughts  which  periodically  plagued  the  Im- 
perial Valley  and  other  irrigated  areas  below 
the  dam. 


Alfred  R.  Golze 
Promoted 


Operation  and  Maintenance  Civilian 

Conservation  Corps  Soil  and 

Moisture  Conservation 


A  REGIONAL  and  District  headquarters 
office  for  the  Bureau  of  Reclamation  in  the 
above  activities  was  established  by  Secretary 
of  the  Interior  Harold  L.  Ickes  on  May  16 
at  Great  Falls,  Mont.,  and  will  be  located  in 
the  Strain  Building,  Central  Avenue  and 
Fourth  Street. 

H.  H.  Johnson  has  been  placed  in  charge 
of  this  office  and  will  continue  as  field  super- 
visor of  Operation  and  Maintenance  and  Re- 
gional Director  of  the  Bureau  C.  C.  C.  camps 
in  Montana.  He  will  be  assisted  by  five 
employees  in  engineering  and  clerical  posi- 
tions. 

Since  the  completion  of  his  college  work 
at  the  University  of  Wisconsin  in  1910,  Mr. 
Johnson  has  been  employed  continuously  by 
the  Bureau  of  Reclamation  upon  projects  in 
Colorado,  Wyoming,  Washington,  and  Mon- 
tana. Throughout  the  past  23  years  his  work 
has  been  confined  principally  to  project  oper- 
ation and  maintenance  and  to  economic  stud- 
ies on  the  Shoshone,  Yakima,  and  Milk  River 
projects. 

The  soil  and  moisture  conservation  oper- 
ations will  be  headed  by  C.  L.  Bailey  recently 
appointed  district  conservationist  of  Soil  and 
Moisture  Conservation  District  No.  2. 

Mr.  Bailey  entered  the  employ  of  the  Bu- 


reau of  Reclamation  in  1805,  immediately 
following  his  graduation  from  the  University 
of  Maine,  and  served  as  engineer  on  the  con- 
struction of  the  Lower  Yellowstone,  Flathead, 
and  Sun  River  projects.  He  resigned  in  1919 
and  has  been  engaged  in  farming  on  the  Fort 
Shaw  division  of  the  Sun  River  project  until 
his  reinstatement  in  the  recently  created  posi- 
tion of  district  conservationist. 

He  was  president  of  the  board  of  directors 
of  the  Fort  Shaw  Irrigation  District  from 
1926  to  1932  and  manager  of  the  district  be- 
ginning with  the  season  of  1938. 

The  new  soil  and  moisture  conservation 
activity  is  a  part  of  the  coordinated  program 
for  the  protection  of  the  soil  and  water  re- 
sources of  all  public  lands  under  the  juris- 
diction of  the  Department  of  the  Interior 
whose  over-all  conservation  endeavor  for  mil- 
lions of  acres  of  the  public  domain  in  the 
Western  States  is  under  the  direction  of  the 
Office  of  Land  Utilization,  a  division  of  the 
Office  of  the  Secretary  of  the  Interior. 

Operation  and  Maintenance  Administration 
will  include  the  Milk  River,  Sun  River,  Hunt- 
ley,  Lower  Yellowstone,  Frenchtown,  and  Bit- 
ter Root  projects.  C.  C.  C.  camps,  which 
will  be  under  the  direction  of  the  Great  Falls 
office,  are  located  on  the  first  four  projects. 


SECRETARY  ICKES,  on  the  recommenda- 
tion of  Commissioner  of  Reclamation  John  C. 
Page,  has  promoted  Alfred  R.  Golz6  to  the 
position  of  assistant  supervisor  of  operation 
and  maintenance  in  the  Washington  office  of 
the  Bureau  of  Reclamation. 

Mr.  Golze  will  remain  in  general  charge 
of  the  activities  of  the  C.  C.  C.  camps  as- 
signed to  Federal  Reclamation  projects.  His 
additional  duties  will  include  coordination  of 
the  C.  C.  C.  work  with  that  of  the  operation 
and  maintenance  and  soil  and  moisture  con- 
servation divisions  of  the  Bureau,  special 
studies  under  the  Reclamation  Project  Act 
of  1939,  office  studies  in  connection  with 
the  annual  budget  estimates,  and  the  prepa- 
ration of  public  notices. 

The  operation  and  maintenance  division 
continues  under  the  direct  supervision  of 
George  O.  Sanford,  general  supervisor  of 
operation  and  maintenance. 

Mr.  Golz6  is  a  graduate  in  civil  engineering 
of  the  University  of  Pennsylvania.  After  2 
years  in  the  office  of  the  Chief  Engineer  of 
the  Bureau  of  Reclamation  in  Denver,  Colo., 
he  was  transferred  to  the  Washington  office 
in  1935  as  assistant  to  supervising  engineer, 
C.  C.  C.,  being  promoted  in  August  1936  to 
the  position  of  supervising  engineer,  C.  C.  C. 

The  activities  of  the  C.  C.  C.  camps  on 
Reclamation  projects  include  all  major  phases 
of  construction.  Under  the  direction  of  Mr. 
Golz6  a  comprehensive  program  has  been  de- 
veloped for  the  training  of  enrollees.  The 
C.  C.  C.  enrollees  have  demonstrated  their 
ability  to  do  good  work  and  this  summer  they 
will  begin  active  participation  in  the  con- 
struction of  the  new  water  conservation  and 
utility  projects. 
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War  on  Rodents 


By  F.  J.  OLSEN, 


,  Program  and  Property  Control  Section,  Office  of  the  Departmental  Representative 
on  the  Advisory  Council,  C,  C.  C.  1 


ONE  of  the  least  publicized  of  the  Civilian 
Conservntlon  Corps  work  activities,  but  never- 
theless one  of  the  most  important  from  an 
agricultural  viewpoint  in  the  Western  States, 
Is  the  rodent-control  program  sponsored  by 
the  C.  C.  C.  Division  of  the  Bureau  of  Recla- 
mation, in  cooperation  with  the  Fish  and 
Wildlife  Service. 

The  control  and  extermination  of  destruc- 
liM-  rodents,  such  as  prairie  dogs,  ground 
squirrels,  gophers,  jack-rabbits,  and  other 
of  similar  type,  have  presented  a  serious 
problem  for  years,  not  only  in  the  maintenance 
of  water  control  structures  (canals,  laterals, 
levees,  etc.)  by  the  Bureau  of  Reclamation, 
but  also  to  the  individual  farmers  who  have 
suffered  annual  loss  of  crops  without  any 
satisfactory  means  of  coping  with  the  situa- 
tion. The  inception  of  a  Bureau  program  by 
the  assignment  of  Civilian  Conservation  Corps 
enrollees  to  intensified  rodent-control  work 
under  the  supervision  of  qualified  C.  C.  C. 
supervisory  personnel  and  with  the  advice  and 
,-i— Ntance  of  the  Fish  and  Wildlife  Service 
has,  over  a  period  of  years,  reduced  the  de- 
struction of  canal  banks,  farm  laterals,  and 
crops  to  the  extent  that  periodic  campaigns  by 
the  regular  operation  and  maintenance  crews 
can  amply  serve  to  control  the  multiplication 
of  rodents. 

In  the  Bureau  of  Reclamation  the  greatest 
efforts  of  the  C.  C.  C.  forces  in  this  work 
have  been  expended  on  approximately  10 
projects,  involving  the  participation  of  work 
crews  from  about  23  Civilian  Conservation 
Corps  camps.  The  methods  of  extermination 
of  rodents  and  the  problems  encountered  vary 
in  different  locales,  but  traps  and  poison  bait 
are  most  generally  used.  It  is  believed  that 
HIP  following  summary  of  the  statistics  avall- 
iihli-  in  this  work,  covering  the  past  2  yrirs 
will  graphically  illustrate  the  necessity, 
effectiveness,  and  value  of  rodent-control  ac- 
tivities by  the  Bureau: 

Since  1938,  approximately  148,000  gophers, 
rabbits,  and  ground  squirrels  have  been  eliin- 
inuic'd  by  means  of  traps,  while  more  than 
1,300,000  gophers  and  jackrabbits  are  esti- 
mated to  have  been  exterminated  by  poismi. 
Approximately  1,480  miles  of  canals  and  lat- 
erals have  been  covered  at  least  once  for  the 
extermination  of  rodents,  nnd  a  large  part 
of  this  mileage  has  been  worked  over  sevcnil 
times  In  the  war  on  destructive  pests.  Ahi.ut 
350,000  acres  of  land  immediately  adjacent  to 
the  Government  canals  have  been  treated  by 
C.  C.  C.  workers,  averaging  14  men  per  crew 
(including  supervisory  employees),  with  ben- 


eficial results  reported  from  all  operations. 
In  many  infested  areas,  the  efforts  of  the 
C.  C.  C.  enrollees  succeeded  in  almost  totally 
eradicating  the  destructive  agents  after  one 
or  two  campaigns;  in  some  cases,  however,  a 
similar  acreage,  but  more  heavily  infested, 
required  as  many  as  six  or  seven  treatments 
before  satisfactory  results  were  achieved.  It 
would  seem  that  the  need  for  such  constant 
vigilance  would  prove  discouraging,  but  to 
the  workers  involved  and  the  sections  bene- 
fiting from  the  work  it  is  apparent  that 
nothing  less  than  intense  efforts  will  serve  to 
control  the  destruction  of  crops  and  deterio- 
ration of  the  land  from  which  their  livelihood 
is  derived. 

Methods  of  Extermination 

As  indicated  before,  the  extermination  of 
pests  is  generally  accomplished  by  trapping  or 
poisoning,  and  during  the  past  2  years  about 
4,241  traps  have  been  used,  with  a  total  of 
85,160  pounds  of  grain,  potatoes,  carrots,  etc. 
used  for  baiting  purposes.  In  addition,  906 
ounces  of  strychnine,  3,000  gas  bombs,  300 
gallons  of  poison  paste,  and  other  poisonous 
agencies  were  used.  The  placement  of  thin 
concrete  core  wall  in  canal  banks  has  been 
very  effective  for  protection  against  canal 
breaks  by  the  burrowing  type  of  rodent,  and 
on  one  Bureau  of  Reclamation  project  over 


19,000  linear  feef  of  concrete  was  placed  in 
narrow  ditches  In  the  center  of  canal  banks  or 
precast  concrete  slabs  were  used  to  form  an 
impassable  wall.  All  of  these  methods  have 
proved  valuable  and  essential  to  the  carrying 
out  of  rigorous  campaigns  against  all  types 
of  rodents. 

Continuing  in  a  statistical  vein,  a  logical 
question  at  this  time  might  well  be,  How  much 
do  operations  of  this  sort  cost  the  Government, 
and  do  the  results  obtained  justify  the  expen- 
ditures? The  available  cost  data  for  the  2- 
year  period  covered  by  this  report  indicates 
that  the  rodent-control  program  cost  approxi- 
mately $46,300,  including  supplies,  salaries  of 
supervisory  employees,  transportation,  etc. — 
a  conservative  expenditure  for  the  scope  of 
work  undertaken  and  compared  with  the  pub- 
lished statement  of  an  Idaho  farmer  that  "the 
work  of  the  rodent-control  crew  has  proved 
almost  invaluable,  and  I  consider  every  go- 
pher killed  worth  $5  in  benefit  to  my  place." 
In  the  face  of  this  statement,  simple  mathe- 
matics will  convince  even  the  most  skeptical 
observer  of  the  extensive  benefits  accruing  at 
the  rate  of  thousands  of  dollars  per  year  to 
the  landowners  and  the  Government  Itself 
through  rodent-control  activities  by  C.  C.  C. 
facilities. 

As  another  example  of  the  definite  value 
of  such  work,  the  Strawberry  Valley  range 
lands  In  Utah,  comprising  an  area  of  56,000 


Typical  C.  C.  C.  rodent  control  crew,  Carlsbad  project 


'Formerly    principnl    clerk,    C.    C.    C.    Division, 
Washington  office,  Bureau  of  Reclamation. 
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Upper:  C.  C.  C.  enrollees  setting  a  rodent  trap 
Lower:  C.C.C.  enrollee  with  rodents  trapped  on  canal  bank,  Carlsbad  project 


acres,  or  grazing  facilities  for  18,000  head  of 
sheep  and  cattle,  may  be  cited.  In  conjunction 
with  the  C.  C.  C.  forces  of  the  Bureau,  and  the 
Fish  and  Wildlife  Service,  the  Water  Users' 
Association  in  this  area  has  treated  about 
10,000  acres  to  date  of  the  land  most  heavily  in- 
fested with  predatory  animals.  The  associa- 
tion estimates  that  35  ground  squirrels  con- 
sume as  much  forage  as  one  sheep,  and  since 


they  receive  an  average  of  50  cents  a  year  per 
head  for  sheep  grazing  rights,  accurate  values 
can  thus  be  attached  to  the  increased  forage 
productivity  of  range  lands  incident  to  the 
control  and  extermination  of  destructive 
rodents. 

Keen  local  appreciation  and  interest  in  the 
C.  C.  C.  control  of  predatory  animals  have 
been  expressed  by  landowners  in  most  of  the 


reclamation  projects  affected,  and  have  been 
a  source  of  encouragement  and,  in  many  cases, 
assistance  to  the  Government  forces.  In  the 
vicinity  of  the  Yuma  project  in  Arizona 
gopher-catching  contests  are  held  each  spring 
season  for  school  children,  accounting  for  the 
estimated  destruction  of  more  than  30,000 
rodents  annually.  In  the  irrigated  areas,  ap- 
preciation of  the  valuable  work  is  shown  by 
the  contribution  of  supplies  required  for  ex- 
terminating purposes,  and  a  proportionate 
share  of  the  results  obtained  rightly  may  be 
attributed  to  these  factors. 

The  C.  C.  C.  camps  first  undertook  a  rodent- 
control  program  on  the  Federal  Reclamation 
projects  in  the  summer  of  1935.  In  the  sev- 
eral seasons  that  followed  an  extensive  cam- 
paign was  conducted.  Since  1936,  although 
this  article  shows  the  program  still  to  be  very 
active,  the  results  of  the  first  season's  work 
are  evident  in  the  gradual  reduction  of  the 
time  spent  on  it  by  the  C.  C.  C.  forces  and  the 
ability  of  the  regular  O.  &  M.  crews  to  keep 
the  pests  under  control.  It  is  expected  that 
in  several  years'  more  time  the  C.  C.  C.  will 
be  wholly  released  from  this  type  of  work  on 
nearly  all  projects. 

Boulder  City  Administration 

THE  duties  formerly  devolving  upon  the  city 
manager  at  Boulder  City,  Nev.,  have  been  as- 
signed, for  the  most  part,  to  Asa  G.  Boynton, 
associate  engineer  of  the  Bureau  of  Reclama- 
tion in  that  city,  the  position  of  city  manager 
having  been  abolished. 

The  chief  administrative  officer  of  Boulder 
City,  in  the  future,  however,  will  be  Director 
of  Power  Ernest  A.  Moritz,  who  is  in  charge 
of  Boulder  Dam.  Boulder  City  is  a  govern- 
ment town  and  is  the  headquarters  for  the 
operating  crew  at  Boulder  Dam.  Mr.  Boyn- 
ton will  be  the  assistant  of  the  Director  of 
Power  assigned  to  Boulder  City  matters.  He 
has  been  in  the  city  manager's  office  for  some 
time. 

The  position  of  city  manager  was  set  up 
in  1930  when  Boulder  City  was  on  the  drafting 
board.  Sims  Ely,  recently  retired,  was  ap- 
pointed city  manager  while  the  town  still  was 
a  building  in  the  desert  6  miles  from  the  site 
of  the  dam.  With  Boulder  Dam  on  an  oper- 
ation and  maintenance  basis,  and  with  Boul- 
der City  settling  down  as  one  of  the  popular 
desert  tourist  centers,  a  unified  management 
of  the  dam  and  city  is  possible. 

National  Defense  Power 

MEETING  a  pressing  demand  for  additional 
power  in  the  Pacific  Southwest,  Boulder  Dam 
this  year  is  producing  more  than  five  times 
as  much  electric  energy  as  was  generated  in 
the  entire  State  of  California  in  1902. 

The  power  from  the  big  Colorado  River 
project,  completed  in  1936,  is  fed  largely  to 
plane  factories  and  other  defense  industries  in 
southern  California. 
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Educational  Weed-Control  Program  in  Oregon 

By  LAWRENCE  JENKINS,  Assistant  Extension  Specialist  in  Farm  Crops,  Oregon  State  College 


\vi:i:n  IM  i:sTED  land  might  be  compared 
to  hives  on  a  man.  A  few  hives  are  annoying 
but  not  serious  enough  to  cause  him  to  do 
anything  about  getting  rid  of  them.  By  the 
time  they  have  spread  generally  over  the 
body,  the  individual  goes  rushing  to  the 
doctor  and  wants  an  immediate  cure.  Usu- 
ally the  cure  which  he  demands  must  be 
something  that  will  not  hurt  him  physically 
or  financially,  make  him  remain  idle,  or  in- 
terfere in  any  way  with  his  normal  activities. 
If  that  hive-infested  individual  had  tried  to 
ascertain  his  trouble  and  how  to  get  rid  of 
It  in  the  early  stages,  the  cure  likely  would 
have  been  inexpensive  and  easy.  It  is  not 
the  claim  of  the  writer  to  be  an  authority 
on  hives,  but  doubtless  there  are  various 
kinds;  some  will  respond  to  one  treatment 
while  others  necessitate  another.  The  ones 
of  long  standing  will  require  more  time  to 
eliminate  than  those  that  have  not  become 
generally  distributed 

The  extension  weed-control  program  in 
Oregon  is  aimed  at  acquainting  the  people 
with  the  weed  hives  and  their  control.  Some 
areas  in  the  State  are  in  the  position  of  the 
man  who  was  covered  with  hives  and  made 
his  belated  trip  to  the  doctor  for  advice  and 
help,  but  most  of  the  infestations  have  not 
developed  beyond  the  annoying  stage.  In  the 
past  few  years  the  people  of  Oregon  have 
become  actively  interested  in  weed  control. 
Weed  consciousness  is  definitely  developing. 
Now  that  more  research  information  is  avail- 
able the  doctors  today  are  able  to  diagnose 
individual  troubles  and  recommend  more 
satisfactory  and  positive  cures. 

It  is  difficult  to  convince  one  that  certain 
edibles  will  develop  hives,  when  he  does  not 
know  what  hives  are  nor  the  misery  they  may 
hrini:.  It  is  just  as  hard  to  make  him  con- 
scious of  the  seriousness  of  certain  weeds 
when  he  has  neither  seen  them  nor 
experienced  their  effect. 

The  four  objectives  of  the  educational  pro- 
gram for  weed  control  in  Oregon  are:  (1)  to 
learh  farmer*  anil  others  to  recognize  the 
serious  weeds,  (2)  to  create  in  individuals 
and  agencies  a  desire  for  action,  (3)  to  in- 
form them  of  the  best  methods  of  control, 
and  (4)  the  real  purpose  of  the  preceding 
i hive  points,  to  bring  about  the  control  of 
weeds. 

Mounted  weed  specimens. — Since  It  was 
realized  that  very  few  farmers  and  others 
directly  concerned  with  weed  control  were 
able  to  recognize  many  of  the  more  serious 
weeds  iii  their  sections,  the  Extension  Serv- 
iias  prepared  more  than  2,000  weed 
mounts.  A  set  of  these  exhibits,  including 
the  i 'si -aped  desperadoes  considered  most  seri- 


ous or  likely  to  appear  in  each  section,  has 
been  sent  to  each  county  agent  and  branch 
experiment  station  superintendent.  Over  300 
different  weeds  have  been  mounted  for  use 
by  the  farm  crops  department  of  Oregon  State 
College  in  resident  instruction  work,  and  for 
the  extension  farm  crops  specialists'  use  in 
farmer  meetings  throughout  the  State.  Each 
mount  displays  the  seed  and  root  along  with 
the  plant  in  bloom.  These  exhibits  have  been 
used  extensively  by  extension  agents,  farm 
organizations,  Smith-Hughes  instructors,  fair 
boards,  and  others.  Extension  Circular  of 
Information  No.  365,  describing  the  method 
used  In  collecting,  pressing,  drying,  and 
mounting  of  plant  material,  is  available. 

Growing  specimens  of  weeds. — -The  "rogues 
gallery"  mount,  of  course,  Is  not  as  effective 
as  the  growing  plant  for  exhibit  purposes. 
Each  spring  several  of  the  county  agents 
plant  roots  or  seeds  of  a  few  of  the  worst 
weeds  and  exhibit  the  growing  plants  in 
flower  pots  or  boxes  in  store  windows,  rec- 
lamation district  offices,  county  fairs,  and 
like  places.  This  type  of  display  elicits  in- 
terest and  helps  create  weed  consciousness 
among  people  who  would  not  otherwise  be 
reached. 

Colored  weed  slides. — A  series  of  color 
slides  depicting  weed  infestations,  close-ups 
of  the  serious  individual  weeds,  and  methods 
of  control,  Is  being  assembled  at  a  cost  of 
about  14  cents  each.  Color  pictures  are  far 
superior  to  black  and  white  as  they  illus- 
trate the  weeds  much  more  vividly.  The  nat- 
ural color  of  many  of  the  plants  Is  essential 
for  Identification. 

Weed  identification  contests. — Frequently 
the  granges  have  meetings  devoted  primarily 
to  weed  control.  Members  bring  weeds  they 
cannot  identify  to  the  meeting  from  their 
farms  or  community.  The  county  agent  or 
someone  from  the  Oregon  State  College  staff 
helps  identify  them,  after  which'  the  members 
have  a  contest  to  decide  who  can  name  the 
most  specimens.  Prizes  such  as  a  hoe,  a 
can  of  sodium  chlorate,  liniment,  etc.,  are 
sometimes  given. 

Weed  tours. — It  has  been  demonstrated  that 
unless  there  are  many  outstanding  things  to 
be  shown,  a  tour  devoted  entirely  to  weed 
control  is  likely  to  lack  Interest  Weed  mat- 
ters can  often  be  handled  to  better  advantage 
as  part  of  a  general  crops  tour.  Some  county 
agents  write  farmers  in  a  community  inform- 
ing them  that  certain  results  have  been  ob- 
tained In  the  control  of  weeds  in  their  area 
and  that  the  results  may  be  seen  at  a  com- 
munity meeting.  The  farmers,  therefore,  do 
not  have  to  travel  far  nor  spend  much  time 
in  seeing  the  results  of  weed  control  work. 


Farm  organizations. — Farm  organizations, 
particularly  the  grange,  are  playing  an  im- 
portant part  in  the  weed-control  program. 
These  organizations  conduct  weed  exhibits, 
weed  identification  contests,  control  demon- 
strations, weed-control  lecture  hours,  and  nu- 
merous other  activities.  The  State  grange  has 
been  active  in  helping  secure  desirable  weed 
legislation  and  weed  research  appropriations, 
and  has  also  backed  county  weed  councils. 

4-H  Clubs. — 4-H  weed-control  clubs  have 
been  organized  in  some  of  the  counties.  The 
club  members  map  the  worst  perennial  weeds 
in  their  areas,  make  weed  exhibits,  collect 
and  identify  miscellaneous  weeds,  and  es- 
tablish weed  control  plots.  Classes  for  4-H 
Club  members  on  weeds  and  their  control  are 
given  at  Oregon  State  College  each  year  dur- 
ing the  4-H  Club  summer  school.  Many 
patches  of  serious  weeds  have  been  identified 
for  the  first  time  when  Johnnie  took  Dad  down 
through  the  pasture. 

Smith-Hughes. — The  Smith-Hughes  students 
carry  out  many  of  the  same  activities  as  do 
4-H  Club  members.  Several  of  the  depart- 
ments have  collected,  pressed,  dried,  and 
mounted  weeds. 

Radio  programs. — For  a  number  of  years 
members  of  the  Extension  Service  and  experi- 
ment station  have  presented  15  to  50  radio 
talks  on  weed  control  each  year.  These  dis- 
cussions may  concern  new  weeds  that  have  re- 
cently crept  across  the  State  borders,  progress 
in  the  control  of  weeds,  methods  of  controlling 
the  intruders  in  the  different  areas,  and  other 
weed  topics.  The  preferred  type  of  broadcast 
is  where  two  or  three  parties  participate  in 
an  Informal  round-table  discussion,  without 
the  use  of  script. 

Weed  bulletins. — In  order  that  up-to-date 
information  on  the  control  of  various  weeds 
may  be  published  without  rewriting  or  revis- 
ing a  large  bulletin,  a  different  system  has  been 
tried.  In  1938  a  72-page  general  bulletin  on 
weed  control  was  published.  This  bulletin 
di>es  not  discuss  the  control  of  specific  weeds. 
Thirty-nine  2-  and  4-page  bulletins  have  been 
prepared  or  are  being  written  describing.  Il- 
lustrating, and  privinjr  the  control  of  individual 
weeds.  As  new  Information  becomes  available 
on  certain  weeds,  It  can  be  published  by  re- 
vising the  individual  leaflet  »t  a  much  smaller 
cost  than  by  revising  a  largo  bulletin. 

WiTdcrs  Kcadcrs. — From  time  to  time  dur- 
ing the  year  a  mimeograph  entitled  "Weeders 
Readers"  is  sent  to  all  extension  workers  and 
experiment  station  superintendents  in  the 
State.  This  publication  summarizes  out- 
standing new  information  on  weed  control 
from  Oregon  and  other  areas.  Weeders 
Readers  discusses  experiment  station  results 
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(1)  Whitetop  along  State  highway 

(2)  Wilting  perennial  weeds  along 
roadside 

(3)  Crested  wheatgrass  along  high- 
way  eliminated    annuals    and 
controls  many  perennials 

(4)  Spraying  ditchbank  with  Diesel 
oil 

(5)  Ditchbank  in  proper  condition 
for  seeding 

(6)  Home-made   sprayer   to   apply 
Sinox  to  annual  weeds  in  grain 
or  grass  seed  crops 


on  weed  control,  facts  about  the  weed  work 
in  the  various  counties,  new  treating  equip- 
ment, information  pertaining  to  new  weed- 
killing  chemicals,  and  any  other  pertinent 
facts.  Copies  of  this  mimeograph  are  sent 
to  various  agencies  interested  in  weed  control 
in  almost  all  the  Western  States. 

Weed  dramas. — The  script  from  the  play 
War  on  Weeds  as  developed  in  Minnesota  has 
been  adapted  for  use  in  Oregon.  This  play 
has  been  mimeographed  and  distributed  to 


granges,  4-H  Clubs,  and  other  organizations. 
The  weeds  take  the  part  of  the  villians: 
Cultivation,  chemicals,  and  other  means  of 
eradication  are  the  heroes  of  the  plot.  A 
well-written  and  well-presented  play  is  an 
entertaining  and  effective  way  of  sugar- 
coating  the  message. 

Weed  councils. — Since  1936  weed  councils 
have  been  organized  in  12  counties  of  the 
State.  These  bodies  are  assembled  for  the 
purpose  of  developing  weed-control  programs 


for  their  counties  and  to  advise  with  the 
county  courts  and  county  agents  on  desirable 
and  needed  weed-control  activities. 

This  council  acts  as  the  jury  in  the  case 
of  weeds  versus  the  laud.  It  gives  delibera- 
tion to  the  major  weed  cases  in  the  county 
and  recommends  execution  for  certain  cul- 
prits and  solitary  confinement  within  their 
present  borders  for  others.  The  jury  makes 
recommendations  to  the  county  court  regard- 
ing the  amount  of  money  necessary  to  carry 


{  200  }        The  Reclamation  Era,  July  1941 


on  its  crusade.  The  court  gives  authority  to 
its  law-enforcing  officer,  in  most  cases  the 
weed  inspector,  to  carry  out  the  edict  of  the 
jury.  An  effort  has  been  made  in  each  county 
to  have  the  jury  composed  of  representatives 
from  all  agencies  that  are  concerned  with  the 
case.  The  council  is  composed  of  represent- 
atives from  farm  organizations,  county  court, 
highway  commission,  fair  board,  agricultural 
loaning  agencies,  chamber  of  commerce,  irri- 
gation districts,  Smith-Hughes  instructors, 
United  States  Indian  Service,  United  States 
Forest  Service,  Extension  Service,  and  other 
agencies  operating  in  the  county. 

lived  control  districts. — In  1037  the  Oregon 
legislature  revised  the  weed  law.  Under  the 
1  indent  law,  it  is  possible  to  form  two  types  of 
districts.  One  is  a  countywide  district  which 
is  declared  by  the  county  court,  and  the  other 
is  special  weed  control  districts  embracing  a 
definite  area  of  land  which  has  been  peti- 
tioned by  a  majority  of  the  landowners  in- 
volved. It  is  possible  under  either  of  these 
districts  to  list  the  weeds  to  be  included  and 
specify  the  requirements  for  compliance.  It 
might  be  that  the  district  would  stipulate 
eradication  of  certain  weeds  which  have  not 
gained  a  foothold  in  the  territory  and  merely 
the  prevention  of  seed  formation  of  weeds 
which  infest  large  acreages. 

County  weed  control  programs. — In  past 
years  many  farmers  have  cultivated  perennial 
weeds  but  comparatively  few  acres  were 
killed  with  that  method.  In  most  cases  all 
cultivations  were  not  made  at  the  right  time 
or  the  operator  became  discouraged  and  gave 
up  before  the  job  was  completed.  It  is  dif- 
ficult for  a  farmer  to  cultivate  his  weeds  as 
often  as  is  necessary.  When  harvest  comes 
nlong  he  is  likely  to  miss  a  cultivation  or  two 
when  his  time  and  equipment  are  needed 
elsewhere. 


County  agents  were  convinced  that  weeds 
could  be  killed  with  cultivation  if  the  prac- 
tice were  properly  and  systematically  carried 
out.  In  order  to  prove  this  to  the  farmers, 
county  cultivation  programs  are  being  carried 
on  in  0  counties.  The  counties  furnish  the 
operator  and  equipment  and  do  the  cultivating 
for  farmers  at  cost.  The  infestations  are 
cultivated  every  14  to  16  days.  This  type  of 
program  has  been  operating  in  Malheur 
County  for  three  years.  The  arrangement  has 
met  with  almost  100  percent  cooperation  from 
the  farmers. 

Small  patches  are  treated  with  chemicals 
by  trained,  county-employed  men.  In  some  of 
the  counties  part  of  the  cost  of  the  chemicals 
or  cultivation  is  paid  from  county  funds.  Of 
the  chemicals,  carbon  bisulphide  has  given 
best  results  when  carefully  applied.  It  is  the 
only  chemical  which  has  given  good  results  on 
whitetop.  The  cost  of  carbon  bisulphide  is 
the  main  factor  that  limits  its  use.  Sodium 
chlorate  has  given  satisfactory  results  on  most 
of  the  other  perennial  weeds. 

Control  of  tcccds  along  irrigation  ditches. — 
Weeds  allowed  to  go  to  seed  along  ditchbanks 
are  hazardous.  It  would  do  the  farmer  little 
permanent  good  to  clean  up  his  field  if  weed 
seeds  were  allowed  to  come  down  on  his  land 
in  the  irrigation  water.  The  principal  method 
used  in  the  control  of  weeds  along  ditch- 
banks  has  been  to  either  cut  them  or  destroy 
the  tops  by  spraying  with  Diesel  oil.  The  oil 
has  been  used  primarily  to  prevent  seed  for- 
mation but  in  a  few  cases  patches  have  been 
worn  out  by  repeated  heavy  applications. 
Small  areas  of  perennial  weeds  have  been 
treated  with  sodium  chlorate  or  carbon 
bisulphide. 

Trial  plots  have  been  established  on  the 
seeding  of  perennial  grasses  such  as  crested 
wheatgrass,  smooth  brome,  and  Chewings  fes- 


cue to  control  weeds  along  ditches.  A  good 
stand  of  perennial  grasses  will  eliminate  most 
annual  weeds  and  prevent  the  perennials 
from  seeding.  Grazing  of  the  ditch-banks  is 
desirable.  It  seems  entirely  probable  that,  as 
more  is  learned  about  weed  control  along  rec- 
lamation ditches,  it  will  become  a  general 
practice  to  seed  the  banks  down  to  good  sod- 
forming  grasses  immediately  after  completion 
of  the  ditch.  At  this  time  conditions  are  right 
for  seeding  and  a  good  stand  can  be  obtained 
more  easily  than  after  the  banks  have  grown 
up  to  weeds  and  annual  grasses.  Results  so 
far  indicate  that  burning  or  wilting  with  a 
weed  burner  may  have  a  place  in  controlling 
perennials  along  ditchbanks. 

Control  of  weeds  along  highway  right  s-of- 
ways. — Crested  wheatgrass  has  done  an  excel- 
lent job  of  eliminating  annual  weeds  such 
as  cheatgrass,  mustard,  and  tarweed  along 
some  highways  and  roads  in  eastern  Oregon. 
An  area  of  about  15  miles  along  the  State 
highway  from  Stanfield  to  Pendleton  in  Uma- 
tilla  County  was  seeded  about  3  years  ago 
to  crested  wheatgrass.  The  only  places 
where  weeds  are  growing  now  are  in  small 
areas  where  a  good  stand  of  grass  was  not 
obtained.  These  seedings  not  only  eliminate 
the  weed  problem  and  cut  down  the  flre  haz- 
ard, but  materially  improve  the  appearance 
of  the  roadway. 

Control  of  annual  weeds. — A  commercial 
product  called  Sinox,  in  combination  with 
ammonium  sulphate,  is  being  used  in  some  of 
the  counties  to  control  annual  weeds  in  grain 
and  grass  seed  crops.  When  sprayed  on 
weeds  under  proper  conditions  and  at  the 
correct  rate  and  combination,  it  will  kill 
many  of  the  broad-leaved  weeds  without  dam- 
aging the  narrow-leaved  grass  or  grain. 
Some  farmers  have  built  power  sprayers  with 
boom  just  for  this  purpose. 


Articles  on  Irrigation  and  Related  Subjects' 


BONNEVILLE  DAM.  Caisson  of  Novel  Design 
Used  for  Repairing  Submerged  Concrete, 
Kncineering  News  Record,  May  8,  1041,  pp. 
90-91. 

CALCIUM  CHLORIDE  IN  CONCRETE  CONSTRUC- 
TION. The  Constructor,  April  1041,  pp. 
26-28. 

CK.NTRAL  VALLEY — FRIA.NT  DAM.  The  Story 
of  Friant  Dam  to  Date,  by  Ralph  linker. 
The  Earth  Mover  and  Road  Builder,  April 
1941,  pp.  14-17.  Cantilever  Forms  at  Fri- 
ant Dam,  Engineering  News  Record,  April 
10,  1941,  pp.  56-57. 

CENTRAL  VALLEY — SIIASTA  DAM.  Design  Fea- 
tures of  the  Pit  River  Bridge,  Engineering 
News  Record,  May  8,  1941,  pp.  68-72. 


1  The  articles  listed  are  not  for  distribution   by 
the  Hurt-nil  of  Reclamation. 


Snow  survey  forecasts  the  Sierra  run-off 
will  be  20  percent  above  normal,  California 
Highways  and  Public  Works,  April  1941, 
pp.  18-19. 

COLUMBIA  BASIN.  Grand  Coulee  Produces 
Defense  Power,  Pacific  Road  Building  and 
Engineering  Review,  April  1941,  pp.  8-13. 
(A  chronology.)  Here's  What  Will  be 
Done  at  Grand  Coulee  Dam  in  1941,  Pacific 
Builder  and  Engineer,  May  1941,  pp.  34-35. 

CONCRETE  MANUAL.  THIRD  EDITION,  January 
1941,  406  pages,  U.  S.  B.  R.  Price  $1. 
Address  Commissioner,  Bureau  of  Reclama- 
tion, Washington,  D.  C.,  or  Chief  Engineer, 
Bureau  of  Reclamation,  Denver,  Colo. 

DAMS — To  be  Awarded  in  1941.  Pacific 
Builder  and  Engineer,  May  1941,  pp.  33-34. 
(Lists  dams  and  projects  on  which  bids 
will  be  called  in  1941.) 


HAWAII.  Sidelights  on  Construction  in  Ha- 
waii, Russell  C.  Brlnker,  Civil  Engineering, 
April  1941,  pp.  201-204.  Food,  Hawaii's 
Vital  Problem,  by  Lt.  James  L.  Denig,  U.  S. 
Marine  Corps  Reserve  Institute,  United 
States  Naval  Institute  Proceedings,  October 
1940,  pp.  1454-1470,  with  illustrations. 

IN  UNION  THERE  Is  STRENGTH.  By  Kinsey  M. 
Robinson,  in  Electrical  West,  May  1941, 
pp.  31-33. 

MULTIPLE-PURPOSE  RESERVOIR  OPERATION.  By 
Nicholas  W.  Bowden.  Part  I.  (In  single 
or  independent  units),  Civil  Engineering, 
May  1941,  pp.  292-293. 

PINE  RIVER.  Vallecito  Dam  Near  Completion, 
Western  Construction  News,  April  1941,  pp. 
111-12. 

POST-EMERGENCY  PUBLIC  WORKS  PLANNING. 
Engineering  News  Record,  April  24,  1941, 
pp.  56-7. 
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THE  preparedness  program  of  national  defense  has  taken  many  officers  and  em- 
ployees from  the  staff  of  the  Bureau  of  Reclamation. 

In  the  thought  that  the  readers  of  the  RECLAMATION  ERA  would  be  interested  to 
read  about  this  subject,  reserve  officers  called  to  active  duty  and  draftees  are  listed 
below.  The  positions  they  left  in  the  Bureau  and  their  original  assignments  to 

duty  are  given. 


WASHINGTON  OFFICE  : 

Burnett,  Donald  R.,  associate  engineer. 
Lieutenant,  Army  Air  Corps,  Langley  Field, 
Va.  Called  to  active  duty  April  1, 1941. 

Deno,  Sheldon  O.,  clerk.  Drafted  in  March 
1941.  Assigned  to  Medical  Department  De- 
tachment, Port  Bliss,  Tex. 

Sfm.pson,  John  T.,  assistant  engineer.  Sec- 
ond lieutenant,  Corps  of  Engineers,  Engineers 
School,  Fort  Belvoir,  Va.  Called  to  active 
duty  January  17,  1941. 


DENVER  OFFICE  : 


Draftees 


Chapman,  Richard  L.,  senior  clerk.  In- 
ducted March  21, 1941.  Private,  Headquarters 
Company,  Reception  Center,  Fort  Bliss,  Tex. 

Dole,  John  R.,  assistant  engineering  aide. 
Drafted  February  5,  1941.  Private,  stationed 
at  Fort  Bliss,  Tex. 

Gordon,  Alvin  B.,  messenger.  Inducted 
March  18,  1941.  Private,  assigned  to  William 
Beaumont  General  Hospital,  Medical  Detach- 
ment, El  Paso,  Tex. 

Hanson,  Odin  S.,  junior  engineer.  Inducted 
March  5,  1941.  Private,  stationed  at  Fort 
Bliss,  Tex. 

Russell,  W.  Brent.,  messenger.  Inducted 
March  14,  1941.  Corporal,  168th  Field  Artil- 
lery, Colorado  National  Guard,  Camp  Forrest, 
Tenn. 

Holding  Reserve  Commissions 

Abplanalp,  Kenneth  C.,  assistant  engineer. 
Called  to  active  duty  November  9,  1940.  Lieu- 
tenant (Jr.  Gr.)  U.  S.  Naval  Reserve  Corps, 
%  Commandant,  3rd  Naval  District,  90 
Church  St.,  New  York,  N.  Y. 

Barmettlor,  Melvin  L.,  assistant  engineer. 
Called  to  active  duty  January  20,  1941.  Sec- 
ond lieutenant,  2d  Engineer  Battalion,  8th 
Corps  Area,  Fort  Sam  Houston,  Tex. 

Baum,  John  W.,  junior  engineer.  Called  to 
active  duty  August  10,  1940.  Second  lieu- 
tenant, 28th  Engineers,  March  Field,  River- 
side, Calif. 


Bell,  Louis  M.,  junior  engineering  aide. 
Called  to  active  duty  November  16,  1940. 
First  lieutenant,  U.  S.  Army  Reserve  Corps, 
%  The  Commanding  Officer,  McChord  Field, 
Washington. 

Bergman,  Harold  O.,  junior  engineer. 
Called  to  active  duty  November  18,  1940.  Fly- 
ing cadet,  U.  S.  Army  Reserve  Corps,  Air 
Corps  Training  Detachment,  Santa  Maria, 
Calif. 

Bonnet,  William,  A.,  assistant  engineer. 
Called  to  active  duty  January  23,  1941.  Sec- 
ond lieutenant,  %  The  Commandant,  The 
Engineer  School,  Fort  Belvoir,  Va. 

Boettcher,  Arnold  A.,  associate  engineer. 
Called  to  active  duty  October  15,  1940.  Cap- 
tain, Engineer  Reserves,  328th  Engineers, 
Headquarters,  8th  Corps  Area,  Fort  S:un 
Houston,  Tex. 

Borchers,  Raymond  W.,  junior  engineer. 
Called  to  active  duty  January  23,  1911. 
First  lieutenant,  %  Commandant,  The  Engi- 
neers School,  Fort  Belvoir,  Va. 

Brasacmle,  Ran  I.,  assistant  engineer. 
Called  to  active  duty  July  1,  1940.  First  lieu- 
tenant, U.  S.  Army  Reserve  Corps,  Fort  Sam 
Houston,  Tex. 

Brunton,  Lionel  J.,  inspector.  Called  to  ac- 
tive duty  September  3, 1940.  First  lieutenant, 
Ordnance  Reserve,  Ordnance  Office,  War  De- 
partment, Room  222,  309  West  Jackson  Boule- 
vard, Chicago,  111. 

Burton,  Eugene  V.,  junior  engineer.  Called 
to  active  duty  February  24,  1941.  First  lieu- 
tenant, 168th  Field  Artillery,  Colorado  Na- 
tional Guard,  Camp  Forrest,  Tenn. 

Butler,  Virge  M.,  junior  engineer.  Called  to 
active  duty  March  19,  1941.  First  lieutenant, 
%  The  Commanding  Officer,  Armored  Force, 
Fort  Knox,  Ky. 

Carberry,  Deane  E.,  associate  engineer. 
Called  to  active  duty  March  23,  1941.  Lieu- 
tenant (Jr.  Gr.),  C.  E.  C.,  U.  S.  N.  R.,  Federal 
Office  Building,  San  Francisco,  Calif. 

Chambcrlin,  Wilber  H.,  assistant  engineer. 
Called  to  active  duty  December  19,  1940. 


First  lieutenant,  %  Commanding  Officer,  Corps 
of  Engineers,  Air  Corps,  McChord  Field, 
Washington. 

Christensen,  Clyde  C.,  associate  engineer. 
Called  to  active  duty  October  3,  1940.  First 
lieutenant  CA-Res.,  %  Constructing  QM., 
Kisatchee  National  Forest,  Alexandria,  La. 

Collins,  William  E.,  associate  engineer. 
Called  to  active  duty  December  26,  1940. 
First  lieutenant,  69th  Coast  Artillery,  Camp 
Wallace,  Hitchcock,  Tex. 

Davis,  Allen  H.,  associate  engineer.  Called 
to  active  duty  August  25,  1940.  Captain, 
U.  S.  Army  Reserve  Corps,  Moffett  Field, 
Calif. 

Davis,  Harold  L.,  assistant  engineer.  Called 
to  active  duty  September  5,  1940.  First  lieu- 
tenant, QM-Res.,  Presidio  of  Monterey,  Calif. 

Dcutsch,  Kenneth  T.,  associate  engineer. 
Called  to  active  duty  November  2, 1940.  Cap- 
tain, Signal  Corps  Reserve,  8th  Corps  Area, 
Fort  Sill,  Okla. 

Elliott,  Ben  R.,  assistant  engineer.  Called  to 
active  duty  November  21,  1940.  Lieutenant 
(Jr.  Gr.),  U.  S.  N.  R.,  1623  Lincoln  Street, 
Berkeley,  Calif. 

Erickson,  Duane  C.,  junior  engineer.  Called 
to  active  duty  March  19,  1941.  First  lieuten- 
ant, %  Chief  of  the  Armored  Force,  Fort 
Knox,  Ky. 

Fetzner,  Paul  H.,  junior  engineer.  Called 
to  active  duty  November  20,  1940.  First  lieu- 
tenant, Inf.  Res.  8th  Corps  Area,  %  The  Com- 
manding General,  Fort  Bliss,  Tex.  (Recruit 
reception  center.) 

Fletcher,  Charles  W.,  assistant  engineer. 
Called  to  active  duty  October  23,  1940.  First 
lieutenant,  Engr.  Res.  328th  Engineers,  4632 
Batavia  Place,  Denver,  Colo. 

Gibbons,  Everly  W.,  assistant  engineer. 
Called  to  active  duty  January  30,  1941.  First 
lieutenant,  Officers  Reserve  Corps,  %  Com- 
manding General,  Infantry  School,  Fort  Ben- 
ning,  Ga. 

Gingerich,  Marion  C.,  senior  engineering 
draftsman.  Called  to  active  duty  December 
26,  1940.  Second  lieutenant,  Co.  F,  28th 
Quartermaster  Regiment,  Fort  Sill,  Okla. 

Goodpasture,  Robert,  assistant  engineer. 
Called  to  active  duty  September  16,  1940. 
Second  lieutenant,  157th  Infantry,  Colorado 
National  Guard,  Adjutant  General  of  Colorado, 
300  Logan  Street,  Denver,  Colo. 

GrotlMUs,  William,  assistant  engineer. 
Called  to  active  duty  September  1,  1940. 
First  lieutenant,  %  17th  Coast  Artillery,  Fort 
Moultrie,  S.  C. 

Hammond,  Charles  H.,  assistant  engineer. 
Called  to  active  duty  October  23,  1940.  First 
lieutenant,  Engineer  Reserve,  %  Commanding 
Officer,  Fort  Logan,  Colo. 

Herdman,  Robert  F.,  engineer.  Called  to 
active  duty  February  14,  1941.  Major,  F.  A. 
Reserve,  2016  Hudson  Street,  Denver,  Colo. 

Hillyard,  Harvey  W.,  assistant  engineer. 
Called  to  active  duty  February  20, 1941.  Lieu- 
tenant (Jr.  Gr.)  U.  S.  N.  R.,  Naval  Air  Station, 
Pensacola,  Fla. 
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Ililmes,  Edward  R.,  Jr.,  junior  engineer. 
Called  to  active  duty  November  4,  1940.  Cap- 
tain, U.  S.  Army  Reserve  Corps,  %  Command- 
ant, Field  Artillery  School,  Fort  Sill,  Okln. 

Johnson,  Ernest  U.,  junior  engineer.  Called 
to  active  duty  August  11,  1940.  First  lieu- 
tenant, U.  S.  Army  Reserve  Corps,  %  Seemid 
Observation  Battalion,  Fort  Sill,  Okla. 

Krisl,  Leo,  assistant  engineer.  Called  to 
active  duty  August  25,  1940.  First  lieuten- 
ant, %  2d  Armored  Division,  Fort  Benning, 
Ga. 

Krucger,  Robert  T.,  assistant  engineer. 
Called  to  active  duty  December  12, 1940.  First 
lieutenant.  Corps  of  Engineers,  %  18th  Engi- 
neers, Fort  Logan,  Colo. 

Landdeck,  Xorbert  E.,  assistant  engineer. 
Called  to  active  duty  March  19,  1941.  First 
lieutenant,  Armored  Force,  Fort  Knox,  Ky. 

Larson,  Howard  D.,  assistant  engineer. 
Called  to  active  duty  April  2,  1941.  Lieuten- 
ant (Jr.  Gr.),  %  Commanding  Officer,  Naval 
Air  Station,  Newport,  R.  I. 

McMeen,  Robert  E.,  assistant  engineer. 
Called  to  active  duty  April  8,  1941.  Lieu- 
tenant (Jr.  Gr.),  U.  S.  N.  R.,  %  Chief,  Bureau 
of  Yards  and  Docks,  Navy  Department,  Wash- 
ington, D.  C. 

McNamara,  Charles  C.,  assistant  engineer. 
Called  to  active  duty  February  1,  1941. 
First  lieutenant,  Ordnance  Reserve,  Camp 
Rodman,  Aberdeen  Proving  Ground,  Md. 

Martin,  Edward  P.,  junior  engineer.  Called 
to  active  duty  January  23,  1941.  Second 
lieutenant,  %  The  Commandant,  The  En- 
gineer School,  Fort  Belvoir,  Va. 

Martin,  Harold  M.,  associate  engineer. 
Called  to  active  duty  March  10,  1941.  First 
lieutenant,  1049  St.  Paul  Street,  Denver,  Colo. 

Miller,  Harold  E.,  associate  engineer. 
Called  to  active  duty  March  19,  1941.  Cap- 
tain, CA-Res.,  %  Commanding  Officer,  Ar- 
morer Force,  Fort  Knox,  Ky. 

Monserud,  Joseph  O.  8.,  assistant  engineer. 
Called  to  active  duty  March  17,  1941.  First 
lieutenant,  368th  Inf.  (eld.),  Fort  Huachuca, 
Ariz. 

Moody,  William  T.,  associate  engineer. 
Called  to  active  duty  December  27,  1940. 
Captain,  Office  of  the  Construction  Quarter- 
master, Naclmiento  Replacement  Center,  San 
Miguel,  Calif. 

Moran,  Willis  T.,  associate  engineer. 
Called  to  active  duty  September  9,  1940.  Cap- 
tain, Ordnance  Di-pt.  Res.,  Edgewood  Arensal, 
lid 

Jfoonan,  Norbert  O.,  associate  engineer. 
Called  to  active  duty  March  19,  1941.  First 
lieutenant,  CA-Res.,  c/o  The  Chief  of  the 
Armored  Force,  Fort  Knox,  Ky. 

Olsen,  Owen  J.,  associate  engineer.  Called 
to  active  duty  June  9,  1941.  Captain,  Office 
of  the  Zone  Constructing  Quartermaster,  San 
Francisco,  Calif. 

Parks,  Ernest  C.,  Jr.,  assistant  engineer. 
Called  to  active  duty  October  1,  1940.  First 
lieutenant,  Inf.  Res.,  Office  of  Quartermaster 
General,  Washington,  D.  C. 

Parmakian.      John,      associate      engineer. 


Called  to  active  duty  December  3, 1940.  Cap- 
tain, Coast  Artillery  School,  Fort  Monroe, 
Va. 

Powell,  Charles  W.,  senior  engineering 
draftsman.  Called  to  active  duty  August  23, 
1940.  First  lieutenant,  U.  S.  Army  Reserve 
Corps,  %  First  Armored  Division,  Fort  Knox, 
Ky. 

Prater,  Herbert  E.,  associate  engineer. 
Called  to  active  duty  November  12,  1940. 
First  lieutenant,  U.  S.  Army  Reserve  Corps, 
%  The  Commanding  Officer,  Fort  Logan,  Colo. 

Rankin,  Carl  E.,  engineering  aide.  Called 
to  active  duty  September  12,  1940.  First 
lieutenant,  Inf.  Res.,  Lowery  Field,  Denver, 
Colo. 

Reed,  Fred  D.,  junior  engineer.  Called 
to  active  duty  March  27,  1941.  First  lieu- 
tenant F.  A.  Res.  %  The  Commanding  Offi- 
cer, Camp  Wallace,  Hitchcock,  Tex. 

Riepe,  Gerald,  E.,  assistant  engineer. 
Called  to  active  duty  March  4,  1941.  First 
lieutenant,  Sanitary  Corps  Reserve,  2904 
West  Fortieth  Avenue,  Denver,  Colo. 

Roberts,  Samuel  C.,  assistant  engineer. 
Called  to  active  duty  October  28, 1940.  First 
lieutenant,  Eng.  Res.,  %  Constructing  Quar- 
termaster, Fort  Bliss,  Tex. 

Schultg,  Ernest  R.,  associate  engineer. 
Called  to  active  duty  October  22,  1940.  Cap- 
tain, CA-Res.,  %  Commanding  Officer,  Fort 
Logan,  Colo. 

Schumacher,  Lawrence  R.,  assistant  engi- 
neer. Called  to  active  duty  September  12, 
1940.  Captain,  Inf.  Res.,  Lowery  Field,  Den- 
ver, Colo. 

Sewell,  Harold  E.,  junior  engineer.  Called 
to  active  duty  March  28,  1941.  First  lien- 
tenant,  1607  DeWitt  Avenue,  Alexandria,  Va. 

Smith,  Carl  B.,  engineer.  Called  to  active 
duty  September  10,  1940.  Major,  G-4  Sec- 
tion Headquarters,  8th  Corps  Area,  Fort  Sam 
Houston,  Tex. 

Smith,  Eldred  D.,  associate  engineer. 
Called  to  active  duty  August  21,  1940.  Lieu- 
tenant (Jr.  Gr.)  CEC-V(5),  U.  S.  N.  R., 
Naval  Air  Station,  Norfolk,  Va. 

Snetser,  Robert  E.,  junior  engineer.  Called 
to  active  duty  December  31,  1940.  Second 
lieutenant,  Eng.  Res.,  Company  A,  Second 
Engineer  Battalion,  Fort  Sam  Houston,  Tex. 

Steinert,  Peter  F.,  assistant  engineer. 
Called  to  active  duty  November  8, 1940.  First 
lieutenant,  %  Commandant,  Engineers  School, 
Fort  Belvoir,  Va. 

Tebow,  Henry  ,/.,  assistant  engineer.  Called 
to  active  duty  November  8,  1940.  Captain, 
U.  S.  Army  Res.,  %  Commanding  Officer,  Fort 
Belvoir,  Va. 

Thomas,  Charles  W.,  associate  engineer. 
Called  to  active  duty  September  10,  1940. 
First  Lieutenant,  157th  Infantry,  Colorado 
National  Gunrd,  Adjutant  General  of  Colo- 
rado, 300  Logan  Street,  Denver,  Colo. 

Vance,  Robert  L.,  junior  engineer.  Called 
to  active  duty  December  15,  1940.  First  lieu- 
tenant, F.  A.  Res.,  Route  37,  Box  21,  Old 
Country  Road,  El  Paso,  Tex. 

Van  Clean .  ll<nr«rd  J.,  assistant  engineer. 


Called  to  active  duty  November  8,  1940. 
First  lieutenant  394th  Engineer's  Company, 
Fort  Belvoir,  Va. 

Walker,  John  R.,  engineer.  Called  to  ac- 
tive duty  November  19,  1940.  Captain,  U.  S. 
Army  Res.,  %  Commandant,  Coast  Artillery 
School,  Fort  Monroe,  Va. 

Wolfe,  Samuel,  junior  engineer.  Called  to 
active  duty  October  11,  1940.  Flying  Cadet, 
%  Commanding  Officer,  California  Institute 
of  Technology,  Pasadena,  Calif. 

Workman,  Lewis  J.,  associate  engineer. 
Called  to  active  duty  September  15,  1940. 
Captain,  CA-Res.,  Constructing  Quarter- 
master, Camp  Hulen,  Tex. 

AIJ/-AMERICAN     CANAL     PROJECT,      AIM /UNA- 
CALIFORNIA. 

Meade,  Ross  A.,  assistant  engineer.  Army 
Reserve  officer. 

Waggoner,  Russell  K.,  levelman.    Inducted 
in  the  Army. 
ALTUS  PROJECT,  OKLAHOMA. 

Frohlick,  George  A.,  levelman.  Inducted 
in  the  Army  February  12,  1941. 

Williams,  Lester  O.,  junior  engineer.  In- 
ducted in  the  Army  January  29,  1941. 

BOISE  PROJECT,  IDAHO. 

Hardwick,  Mac  T.,  inspector.  Called  to  ac- 
tive duty  April  1, 1941.  Captain,  Camp  Fran- 
cis E.  Warren,  Cheyenne,  Wyo. 

Studebakcr,  Claude  H.,  assistant  engineer. 
Called  to  active  duty  December  15,  1940. 
First  lieutenant,  Camp  Francis  E.  Warren, 
Cheyenne,  Wyo. 

BOULDEB  CANYON  PROJECT,   ARIZOXA-CALIFOB- 
NIA-NEVADA. 

Gallagher,  Floyd  J.,  electrician's  helper. 
Inducted  in  the  Army. 

Miehc,  Paul  H.,  guide.  Called  to  active 
duty.  Officer,  Infantry  Reserve. 

Oliver,  Vernes  V.,  structural  steel  helper. 
Inducted  in  the  Army. 

Roush,  William  L.,  crane  operator.  In- 
ducted in  the  Army. 

Willfouno,  Charles  8.,  electrician.  In- 
ducted in  the  Army. 

CENTRAL  VALLEY  PROJECT,  CALIFORNIA. 

Cleghorn,  Robert  B.,  junior  engineer. 
Called  to  active  duty  March  8,  1941.  Ensign, 
U.  S.  Naval  Air  Station,  San  Joaquln,  Puerto 
Rico. 

Gamer,  Robert  L.,  assistant  geologist.  In- 
ducted in  the  Army  March  12, 1941.  C.  A.  Rpl. 
Center,  Battery  D55,  Camp  Callan,  Calif. 

Hamilton,  John  8.,  assistant  engineer. 
Called  to  active  duty  D.-cember  28,  1940. 
First  lieutenant,  C.  A.  Res.,  Fort  Wlnfleld 
Scott,  Calif. 

Husucy,  Pierce  L.,  junior  engineer.  Called 
to  active  duty  January  22,  1941.  Second  lieu- 
tenant, 29th  Engineers,  Engineer  Reserve, 
Fort  Richardson,  Anchorage,  Alaska. 

Johnson,  Lester  V.,  instriiiiuMitinnn.  Called 
to  active  duty  November  S,  1940.  First  lieu- 
tenant, Engineer  Reserve,  Fort  Belvoir,  Box 
118,  Abbott  Hall,  Va. 
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McCasland,  Stanford  P.,  engineer.  Called 
to  active  duty  April  7,  1941.  Captain  (FA- 
Res),  South  Pacific  Division,  San  Francisco, 
Calif. 

McLeod,  Victor  G.,  junior  engineer.  Called 
to  active  duty  March  3,  1941.  First  lieu- 
tenant, Quartermaster  Corps,  Santa  Barbara 
General  Hospital,  Santa  Barbara,  Calif. 

MacDonald,  Colin  H.,  junior  engineer. 
Called  to  active  duty  April  1,  1941.  First 
lieutenant  (FA-Res.),  Camp  Murray,  Wash. 

Mays,  Richard  J.,  rodman.  Called  to  active 
duty  September  12,  1940.  Second  lieutenant, 
U.  S.  Army,  Fort  Ord,  Calif. 

Murray,  A.  Norman,  assistant  engineer.  In- 
ducted February  24,  1941.  60th  Engineer 
Company,  Fort  Lewis,  Wash. 

Rea,  Samuel  R.,  under  clerk.  Inducted 
April  9,  1941.  10th  Air  Ba-se  Squadron,  Mof- 
fett  Field,  Calif. 

Sullivan,  Arthur  B.,  principal  engineering 
aide.  Called  to  active  duty  March  15,  1941. 
Second  lieutenant  (Ord.-Res.),  Benecia  Ar- 
senal, Benecia,  Calif. 

Thomas,  Robert  S.,  associate  engineer. 
Called  to  active  duty  January  20,  1941.  Lieu- 
tenant, 12th  Naval  District  and  Naval  Oper- 
ating Base,  San  Francisco,  Calif. 

Viersen,  Jack  S.,  rodman.  Inducted  March 
27,  1941. 

COLORADO  RIVER  PBOJECT,  TEXAS. 

Adams,  George  B.,  senior  engineering  aide. 
Called  to  active  duty. 

COLUMBIA  BASIN  PBOJECT,  WASHINGTON. 

Breindel,  George  J.,  clerk.  Enlisted  in  the 
Army. 

Burggrabe,  Robert  E.,  senior  clerk.  In- 
ducted in  the  Army. 

Chandler,  Benson,  junior  engineer.  Army 
Reserve  officer. 

Clemens,  Oscar  G.,  pipefitter  helper.  In- 
ducted in  the  Army. 

Cohcell,  Allen  B.,  rodman.  Inducted  in  the 
Army. 

Cramer,  Carl  A.,  assistant  engineer.  Army 
Reserve  officer. 

Crawford,  James  W.,  assistant  engineer 
watchmen.  Army  Reserve  officer. 

Daly,  Donald  A.,  inspector.  Army  Reserve 
officer. 

DePuy,  Hirwn^  Jr.,  junior  engineer.  Army 
Reserve  officer. 

Drury,  Charles  11'.,  inspector.  Army  Re- 
serve officer. 

Dunvay,  Charles  J.,  Inspector.  Army  Re- 
serve officer. 

Gehri,  Emil  P.,  inspector.  Army  Reserve 
officer. 

Gordon,  Grant  P.,  engineer.  Army  Reserve 
officer. 

Jose,  Brendan  T.,  senior  clerk.  Inducted  in 
the  Army. 

Kirk,  Joseph  R.,  junior  engineer.  Army  Re- 
serve officer. 

Krows,  Roy  A.  W.,  inspector.  Army  Re- 
serve officer. 

Landbeck,  Alton  J.,  senior  clerk.  Inducted 
in  the  Army. 


Myers,  Malcolm  D.,  inspector.  Army  Re- 
serve officer. 

Myers,  Wayne  F.,  operator,  grout  machine. 
Inducted  in  the  Army. 

Nielsen,  Carl  J.,  associate  engineer.  Army 
Reserve  officer. 

Noe,  George  W.,  inspector.  Army  Reserve 
officer. 

Ostluud,  Ivor  E.,  chainman.  National 
Guard. 

Prahl,  Charles  G.,  assistant  engineer.  Army 
Reserve  officer. 

RachitMnow,  Robert  R.,  senior  engineering 
draftsman.  Army  Reserve  officer. 

Redmond,  Harris  C.,  assistant  engineer. 
Army  Reserve  officer. 

Sandicick,  Hazen  A.,  assistant  reclamation 
economist.  Army  Reserve  officer. 

Smith,  Richard  W.,  associate  engineer.  Army 
Reserve  officer. 

Snow,  DeWitt  M.,  assistant  engineer. 
Army  Reserve  officer. 

Tilton,  Kenneth  E.,  junior  engineer.  Army 
Reserve  officer. 

Weber,  Leonard  B.,  instrumentmau.  Army 
Reserve  officer. 

Weil,  Charles  F.,  assistant  engineer.  Army 
Reserve  officer. 

Will,  Hugh  M.,  chainman.     National  Guard. 

Wallenberg,  Lincoln  H.,  assistant  engineer. 
Army  Reserve  officer. 

GILA  PROJECT,  ARIZONA. 

Cooke,  Hurry  T.,  clerk.  Inducted  into  the 
Army. 

Hunt,  Hollig  A.,  Junior  engineer.  Reserve 
Army  officer. 

Morrell,  Joe,  instrurnentman.  Inducted 
into  the  Army. 

KENDMCK  PKOJECT,  WYOMING. 

Happy,  Virgil  L.,  levelman.  Called  to  ac- 
tive duty  August  12,  1940.  First  lieutenant, 
Recruiting  Office,  U.  S.  Army,  Los  Angeles, 
Calif. 

Porter,  Carle  8.,  engineering  aide.  Called 
to  active  duty  December  15,  1940.  First  lieu- 
tenant, 415th  Infantry,  Fort  Francis  E.  War- 
ren, Wyo. 

NORTH   PLATTE  PROJECT,  NEBRASKA-WYOMING. 

Thatcher,  Guy  C.,  assistant  engineer. 
Called  to  active  duty  November  15, 1940.  Cap- 
tain. Post  Engineer  and  Prison  and  Police 
Officer,  Fort  Francis  E.  Warren,  Wyo. 

PARKER  DAM  POWER  PROJECT,  CALIFORNIA. 

Fraps,  Joseph  A.,  engineer.  Called  to  ac- 
tive duty  February  17,  1941.  Captain  (Eng.- 
Res.),  Camp  San  Luis  Obispo,  Calif. 

Kcmpe,  Frank  A.,  Jr.,  junior  engineer. 
Called  to  active  duty  March  10,  1941.  First 
lieutenant,  Camp  Haan,  Riverside,  Calif. 

PINE  RIVER  PROJECT,  COLORADO. 

Bieri,  Leon,  inspector.  Called  to  active 
duty  August  21,  1940.  First  lieutenant,  Field 
Artillery,  Reserve.  Assigned  to  383d  Field 
Artillery,  Fort  Bliss,  Tex. 

Werner,  William  A.,  senior  engineering  aide. 
Called  to  active  duty  January  20,  1941.  Sec- 


ond lieutenant,  2d  Engineer  Battalion,  Fort 
Sam  Houston,  Tex. 

PROVO  RIVER  PROJECT,  UTAH. 

Jensen,  Earl  8.,  assistant  engineer.  Called 
to  active  duty  January  26,  1941.  First  lieu- 
tenant, Coast  Artillery  Corps,  Coast  Artillery 
Replacement  Center,  Torrey  Pines,  San  Diego, 
Calif. 

SHOSHONE  PROJECT,  WYOMING. 

Killam,  Henry  I.,  general  helper.  Enlisted 
in  the  Navy  April  16,  1941. 

TUCUMCARI  PROJECT,  NEW  MEXICO. 

Batson,  Curtis  C.,  truck  driver.     Enlisted. 

Bridffcwater,  Carroll  C.,  laboratory  aide. 
Inducted  in  the  Army. 

Chcttle,  Earl  V.,  associate  engineer.  En- 
listed. 

Dewees,  R.  Kirkham,  rodman.     Enlisted. 

Grooms,  Chas.  W.,  assistant  engineering 
aide.  Inducted  in  the  Army. 

Hickcrson,  Robert  W.,  assistant  clerk.  In- 
ducted in  the  Army. 

Lincoln,  LeVerne  H.,  transitman.     Enlisted. 

Matthews,  Lorcn  C.,  assistant  engineer.  En- 
listed. 

Rhodes,  Harold  A.,  engineering  aide.  In- 
ducted in  the  Army. 

Scot t,  Carl  F.,  levelman.     Enlisted. 

Wells,  William  C.,  assistant  engineer.  En- 
listed. 

YAKIMA  PROJECT,  WASHINGTON. 

Slorah,  Lawrence  W.,  rodman.  Inducted 
in  the  Army  April  8,  1941.  Private,  2d 
Training  Battery,  144th  Field  Artillery,  Fort 
Lewis,  Wash. 

Mattress-Making  Project 

UNDER  the  supervision  of  the  county  agent 
for  Malheur  County,  Oreg.,  a  mattress-mak- 
ing program  was  set  up  for  the  benefit  of 
those  farmers  in  the  county  whose  net  in- 
comes were  under  $500  in  the  calendar  year 
1940,  the  Farm  Security  Administration  and 
the  Oregon  State  College  Extension  Service 
cooperating.  Cotton  and  ticking  were  fur- 
nished by  the  Surplus  Commodity  Corpora- 
tion, together  with  instructions,  on  payment 
of  $1.25  per  mattress  to  cover  the  cost  of 
incidentals. 

At  the  end  of  May  two  carloads  of  cotton 
h'ad  been  delivered,  a  third  was  on  order, 
and  approximately  750  mattresses  were 
completed. 

A.  S.  A.  E.  Gold  Medal  Awards 

AT  the  annual  dinner  of  the  society  held  at 
Knoxville,  Tenn.,  June  23-26,  two  men  were 
honored  by  presenting  them  with  its  gold 
medal  awards,  as  follows :  H.  C.  Merritt,  vice 
president,  Allis-Chalmers  Manufacturing  Co., 
Cyrus  Hall  McCormick  Gold  Medal;  R.  W. 
Trullinger,  assistant  chief,  Office  of  Experi- 
ment Stations,  Department  of  Agriculture, 
John  Deere  Gold  Medal. 
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History  of  the  Grand  Coulee  Dam 
Regional  Library  Association 

By  MRS.  LEONA  CLEVENGER,  President 


IN  October  1037,  District  Welfare  Director 
Burhans,  received  a  letter  from  Mrs.  Lucia 
Bogardus  of  Seattle,  Inquiring  concerning  the 
desirability  of  having  a  library  in  this  area, 
iinil  stated  that  the  Seattle  Federation  of 
Women's  Clubs  would  make  a  large  donation 
of  books  for  this  purpose.  Mr.  Burhans 
called  together  a  group,  representing  the 
prominent  organizations  of  the  area  to  discuss 
the  iMissibilities  of  accepting  the  offer  of  ap- 
proximately 3,000  books.  Out  of  this  confer- 
ence the  nucleus  of  the  Library  Association 
was  formed  and  the  books  were  accepted  with 
the  hope  that  they  could  l>e  housed.  The 
belief  that  our  communities  would  welcome 
a  public  library  movement,  and  would  re- 
spond, was  continued  by  those  attending  the 
meeting  to  complete  the  organization,  and 
start  the  necessary  activities. 

Mrs.  J.  H.  Heidt  became  the  first  president. 
The  executive  board  was  named,  representing 
Elmerton,  Mason  City,  Grand  Coulee,  Coulee 
Dam,  Electric  City,  Osborne,  and  Delano,  and 
a  constitution  and  bylaws  were  adopted.  It 
was  voted  to  invite  each  civic  and  fraternal 
organization  in  the  area  to  send  three  mem- 
bers to  the  association  meetings  paying  dues 
of  $1  a  year  per  member.  Later  a  change 
was  made  and  invitation  was  extended  to 
any  interested  group  to  send  members  in  pro- 
portion to  its  membership;  a  group  of  not 
more  than  25  is  entitled  to  1  member;  not 
more  than  50,  to  2  members;  50  or  more,  to 
3  members. 

The  name  "Grand  Coulee  Dam  Regional 
Library  Association"  was  adopted.  The  com- 
mittee appointed  to  arrange  for  the  housing 
reported  that  there  were  no  desirable  build- 
ings for  rent  on  a  long-time  term  except  at 
prohibitive  rentals.  The  committee  was  then 
authorized  to  investigate  the  possibilities  of 
buying  a  building  suitable  for  the  library. 

Now  courage  and  optimism  played  n  large 
part,  for  some  of  the  obstacles  seemed  in- 
surmountable. How  could  the  money  be 
raised  to  buy  a  building?  The  first  oppor- 
tunity presenting  itself  came  through  the  kind 
offer  of  O.  R.  Hartman,  manager  of  the 
Roosevelt  Theater,  who  allowed  10  cents  on 
each  theater  ticket  sold  through  the  associa- 
tion. Tliis  netted  $150.  Later  a  dance  was 
held,  adding  $82  from  Its  proceeds,  and  with 
this  Amount  mi  hand  the  committee  proceeded. 
A  building  was  sighted  and  the  committee  in 
charge  had  real  vision  regarding  the  possi- 
bilities of  this  old  store  building.  It  was 


purchased  and  moved  to  its  present  location. 
This  location  was  made  possible  through 
Major  Wlel,  of  the  Continental  Land  Co.,  who 
leased  the  property  to  the  library  association 
for  the  sum  of  $1  per  year.  Its  reconstruc- 
tion then  began. 

Cooperation 

The  various  local  labor  groups  and  in- 
dustries contributed  money,  services,  and 
materials,  the  plans  for  remodeling  the  build- 
ing having  been  drawn  by  C.  E.  Benjamin. 
Bureau  of  Reclamation  engineer.  The  finish- 
ing touches  were  given  by  a  committee  of 
ladies. 

The  formal  opening  of  the  library  was  held 
November  14,  1938,  with  a  dedicatory  service. 
The  library  room  was  made  more  attractive 
by  the  floral  display  sent  for  the  occasion  by 
business  firms  and  friends.  The  group  as- 
sembled enjoyed  a  fitting  program  and  all 
shared  in  the  pride  felt  in  the  accomplishment 
of  a  real  achievement. 

Mrs.  Hartman  had  the  books  transported 
from  Seattle,  where  the  renewal  of  a  friend- 
ship with  Mrs.  Lucia  Bogardus  brought  the 
association  members  in  a  closer  relationship 
with  the  library's  first  donor  and  constant 
friend,  to  whom  this  district  is  greatly 
indebted. 

Mrs.  Katherine  Buxman  served  as  the  first 
librarian  in  exchange  for  the  privilege  of 
operating  a  rental  library  and  gift  shop,  until 
because  of  ill  health,  she  was  obliged  to 
retire. 

Application  was  made  and  granted  for  a 
librarian  through  the  National  Youth  Admin- 
istration, and  Miss  Dorothy  Ives  was  certified. 
When  this  help  was  discontinued  in  Septem- 
ber 1930,  it  became  necessary  to  raise  funds 
for  the  librarian's  salary.  However,  the 
grant  was  reopened  later,  and  the  necessary 
expenses  were  met  in  different  ways. 

By  May  of  1939  the  Grand  Coulee  Regional 
Library  Association  was  free  of  debt  and 
owned  properly  and  furnishings  valued  at 
$2,000. 

Mrs.  William  Coawls  offered  a  feature 
service  for  the  children  in  a  Saturday  morn- 
ing story  hour.  Mrs.  Ruth  McKee  directed  a 
series  of  book  reviews  at  the  library  which 
was  most  enjoyable. 

Karly  in  1940  the  Grand  Coulee  City  Coun- 
cil voted  to  give  $TiOO  per  year  for  the  li- 
brary's benefit.  This  generous  aid,  with  N. 
Y.  A.  assistance,  made  it  possible  to  keep  the 


library  open  both  afternoons  and  evenings. 
In  April  of  the  same  year  the  N.  Y.  A.  grant 
was  again  recalled.  The  Community  Council 
then  gave  assistance  in  the  amount  of  .$10 
per  month,  continuing  until  January  1941, 
at  which  time,  fortunately,  the  N.  Y.  A.  grant 
was  again  resumed.  In  1941  the  Grand 
Coulee  City  Council  voted  to  give  $600  to  the 
library. 

The  library  has  been  the  recipient  of  many 
desirable  gifts  such  as  the  unabridged  diction- 
ary, presented  by  the  American  Legion  Aux- 
iliary, six  monthly  magazines,  one  weekly  and 
two  daily  papers. 

At  the  quarterly  meeting  of  the  association 
held  November  18,  1940,  it  was  reported  that 
5,768  books  had  been  circulated  during  the 
past  year,  and  the  following  items  in  furnish- 
ings had  been  placed  for  use:  A  magazine 
stand,  a  newspaper  rack,  a  dictionary  stand, 
an  oil  burner,  and  a  librarian's  desk. 

With  the  monthly  allowance  of  $10  the 
book  committee  has  purchased  a  large  num- 
ber of  new  books  of  varied  types,  for  adults 
and  children.  A  new  series  of  book  reviews 
began  on  February  24, 1941. 

No  attempt  has  been  made  here  to  give 
recognition  to  the  many  individuals  who  have 
given  so  much  in  time,  effort,  or  money  to 
this  project,  as  this  is  intended  as  a  grief 
report,  compiled  from  the  historian's  record, 
to  the  22  organization  sponsors,  that  they  may 
be  somewhat  familiar  with  the  origin,  and 
activities  of  the  Grand  Coulee  Dam  Regional 
Library  Association. 

Grand  Coulee  Hatchery  Plant 

CONSTRUCTION  and  rearing  ponds,  race- 
ways, drainage  and  water  systems  and  a  road 
at  the  Chamokane  game-fish  hatchery  near 
Spokane  River  at  Ford,  Wash.,  for  which  the 
151-mile  reservoir  above  Grand  Coulee  Dam 
will  be  stocked  will  proceed  under  contract 
awarded  on  June  2  by  Secretary  of  the  In- 
terior Harold  L.  Ickes  to  David  A.  Richard- 
son, Winthrop,  Wash. 

The  purpose  of  the  halclx  ry  system  is  to 
proiMigate  game  fish  to  take  the  place  of 
steelhead  salmon  and  certain  other  llsh  which 
by  reason  of  the  construction  of  Grand  Coulee 
Dam.  will  not  be  able  to  return  to  their 
natural  simwiiing  grounds. 

The  butchery  plant  will  be  constructed 
under  the  supervision  of  the  Bureau  of  Recla- 
mation and  operated  by  the  game  department 
of  the  State  of  Washington. 
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NOTES    FOR    CONTRACTORS 


Specifica- 
[  ion  No. 

Project 

Bids 
opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Contract 
awarded 

Name 

Address 

957 

959 
1500-D 
1503-D 

1506-D 
1509-D 

A-33,  235-A 

12,028-A 
4,471-B 
C-46,  052-A 
C-46,  051-A 
12,028-B 
A-33,  212-A 
1504-D 

Columbia  Basin,  Wash. 

Parker    Dam     Power, 
Ariz.-Calif. 
Central  Valley,  Calif.... 

Columbia  Basin,  Wash. 

Kl:imath-Modoc,  Oreg.- 
Calif. 
Boulder  Canyon,  Ariz.- 
Nev. 

Central  Valley,  Calif.. 

Rapid  Valley,  S.  Dak.. 
Klamath,    Oreg.-Calif.. 

Colorado-Big    Thomp- 
son, Colo. 
do  

1941 
Apr.  21 

Apr.  28 
Apr.  18 
May  14 

May  15 
May  20 

May    9 

May    8 
May    5 
May  12 
...do  

Oil  circuit  breakers  and  disconnect- 
ing switches   for   Grand   Coulee 
power  plant. 

Hydraulic  turbine  and  governor  for 
Unit  No.  4,  Parker  power  plant.  * 
Seventeen    12-    by    14-foot,    4-inch 
bulkhead  gates. 
Construction  of  rearing  ponds,  race- 
ways,   road,    and   drainage   and 
water    systems    at    Chamokane 
hatchery. 
2,300-volt  motor-control  equipment 
for  pumping  plant  "D." 
Architectural    bronze    for    exhibit 
building   and    ticket   and    guide 
houses. 
13,500  barrels  of  modified  Portland 
cement  in  cloth  sacks. 

Dragline  excavator  and  bucket  

10,000  barrels  of  modified  Portland 
cement  in  cloth  sacks. 
Ventilating  pipe,  steel.  20-inch  out- 
side diameter  (30,000  linear  feet). 
Water  pipe,  18-inch  outside  diameter 
(30,000  linear  feet). 
Tractors     

Westinehouse     Electric     & 
Manufacturing  Co. 
General  Electric  Co 

Denver,  Colo 

>  $143,565.  00 

'  50,  970.  00 
»  22,  818.  00 

2  19,  614.  00 
21,  250.  00 
12,  720.  50 

F.  o.  b.  Odair,  Wash  
do 

May    9 

Do. 
Do. 

May  16 
May  14 
May  28 

Do. 
May  31 

May  20 

Do. 
May  22 
May  29 
Do. 
May  31 
May  20 
June    3 

Schenectady,  N.  Y.. 
Greensburg,  Pa  

Rockford,  111...  
Alhambra,  Calif  
Winthrop,  Wash.. 

Railway  and  Industrial  En- 
gineering Co. 
Woodward  Governor  Co  

Southwest  Welding  &  Manu- 
facturing Co.,  Inc. 
David  A.  Richardson     . 

do 

F.  o.  b.  Alhambra.    Dis- 
count \i  percent. 

General  Electric  Co.  . 

Schenectady,  N.  Y. 

Long   Island   Citv, 
N.  Y. 

San  Francisco,  Calif. 
Chicago,  m.. 

7,  275.  84 
8,  667.  00 

29,  767.  £0 

i  22,  514.  00 
29.  100.  00 
•  35,  265.  00 
39,  468.  00 
•  29,  809.  10 
31,  333.  65 
18,  382.  10 

F.    o.    b.    Tule    Lake, 
Calif. 

General     Bronze     Corpora- 
tion. 

Calaveras  Cement  Co 

F.     o.     b.     Kentucky 
House,     Calif.    Sack 
allowance    $0.40    per 
barrel. 
Discount  ^percent  

F.  o.  b.  Malone,  Oreg... 

F.  o.  b.  Granby,  Colo. 
Discount  2  percent. 

Link-Belt  Speeder  Corpora- 
tion. 
Pacific  Portland  Cement  Co. 

Naylor  Pipe  Co     . 

San  Francisco,  Calif 
Chicago,  111 

do 

do 

Rapid  Valley,  S.  Dak.. 

May    9 
May    1 
May  15 

Allis-Chalmers  Manufactur- 
ing Co. 
Hazard      Insulated       Wire 
Works. 
Lorang  and  Koten  

Milwaukee,  Wis.... 
Chicago  III 

F.  o.  b.  Springfield,  111 

F.  o.  b.  Coram.  Calif. 
Discount  ^  percent. 

Central  Valley,  Calif... 

Rubber-insulated  cable 

Columbia  Basin,  Wash. 

Construction   of  two  5-room   resi- 
dences and  one  combined  garage, 
office  and  residence  at  Chainokane 
hatchery. 

Lewiston,  Idaho  

i  Schedule  1.         -  Schedule  2. 


'Schedules.         '  All  bids  rejected  for  Schedule  1  (turbine).         » Schedules  1,  2,  and  3.         '  Schedules  1  and  2. 


Information  Service  Established  for  Prospective  Contractors 


APPROXIMATELY  2,500  Government  pur- 
chasing agencies  purchase  some  300,000  differ- 
ent articles.  Indeed,  the  Government  buys 
some  quantities  of  almost  everything  produced 
in  this  country. 

The  magnitude  of  the  Government  pur- 
chasing set-up,  especially  in  this  grave  emer- 
gency when  first  emphasis  is  necessarily 
placed  upon  defense  equipment  for  the  ex- 
panding Army  and  Navy  and  for  Great 
Britain,  tends  to  confuse  many  manufac- 
turers who  desire  to  cooperate  100  percent. 

Actually,  Government  purchases  are  made 
on  a  very  simple  formula.  The  specifications 
are  not  complicated.  In  fact,  the  biggest 
buyer  in  the  world — Uncle  Sam — has  the  sim- 
plest system  of  purchasing  supplies,  equip- 
ment, and  services.  The  system  functions 
something  like  a  large  mail-order  house,  ex- 
cept that  where  the  latter  sells  to  thou- 
sands, the  Government  buys  from  thousands. 

The  initial  venture  of  selling  to  the  Gov- 
ernment will,  of  course,  present  some  new 
problems.  These  problems,  however,  are  not 
necessarily  complicated.  In  order  to  help 
manufacturers  solve  them,  Jesse  Jones,  Sec- 
retary of  Commerce,  early  in  his  adminis- 
tration set  up  a  service  and  information  of- 
fice, staffed  with  men  who  have  had  years  of 
service  in  the  Government  and  have  recently 
completed  months  of  intensive  study  of  the 


purchase  systems  of  each  governmental  office. 

Consequently,  the  Service  and  Information 
Office  is  equipped  to  inform  manufacturers 
whom  and  exactly  how  they  should  contact. 
A  manufacturer  who  desires  to  cooperate  with 
the  Government,  and  lacks  specific  informa- 
tion regarding  procedure,  is  invited  to  apply 
to  this  unit,  Room  1060,  Department  of  Com- 
merce, Washington,  D.  C.  The  effectiveness 
of  the  assistance  rendered  is  demonstrated 
by  the  numerous  letters  of  appreciation  it  has 
received. 

Many  manufacturers  apparently  feel  that 
if  they  desire  to  transact  business  with  the 
Government,  they  must  come  to  Washington 
in  person  or  employ  somebody  familiar  with 
Government  purchasing  methods. 

The  Service  and  Information  Office  strongly 
urges  manufacturers  not  to  come  to  Washing- 
ton, at  least  until  they  have  carried  on  pre- 
liminary negotiations  by  mail  with  the  appro- 
priate purchasing  agency. 

They  are  advised  not  to  employ  outsiders 
on  a  commission  or  other  basis.  In  fact, 
the  War  and  Navy  Departments  and  the 
Office  of  Production  Management  have  re- 
peatedly warned  against  the  employment  of 
what  are  termed  "lobbyists"  in  the  effort  to 
obtain  Government  contracts. 

Furthermore,  the  Army,  for  example,  has 
decentralized  its  purchasing  system.  Differ- 


ent depots  specialize  in  purchasing  specific 
supplies.  Clothing  is  purchased  in  Philadel- 
phia ;  shoes  in  Boston ;  various  kinds  of 
equipment  in  Jeffersonville,  Ind.,  and  aircraft 
supplies  in  Dayton,  Ohio.  A  very  small  per- 
centage of  Army  supplies  is  purchased  in 
Washington. 

The  Navy,  too,  has  part  of  its  purchasing 
system  decentralized  and  prefers  to  have  pre- 
liminary negotiations  conducted  by  mail.  The 
Bureau  of  Supplies  and  Accounts  purchases 
a  major  proportion  of  Navy  supplies,  aside 
from  contracting  for  ships. 

A  third  large  purchasing  agency  of  the 
Government  is  the  Procurement  Office  of  the 
Treasury  Department,  a  centralized  purchas- 
ing agency  for  all  departments  except  the 
Army  and  Navy. 

When  it  is  necessary  to  come  to  Washing- 
ton, the  Service  and  Information  Office  will 
gladly  arrange  for  the  businessman  to  see 
the  particular  official  with  whom  contact 
should  be  made.  In  this  way  the  business- 
man will  be  able  to  get  in  and  out  of  Wash- 
ington with  a  minimum  of  time,  effort,  and 
expense  and  return  home  with  a  clear  under- 
standing of  the  Government's  needs  and  the 
necessary  procedure  in  helping  to  supply 
them.  Generally,  by  following  this  suggested 
approach  the  business  of  the  prospective  con- 
tractor can  be  transacted  in  Washington 
within  1  or  2  days. 
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Shasta  Dam  Progresses 


SHASTA  DAM,  tlie  principal  feature  of  the 
vast  Central  Valley  project  in  California, 
will,  upon  completion,  be  the  second  largest 
concrete  structure  ever  built  by  man,  ex- 
ceeded in  mass  only  by  Grand  Coulee  Dam 
in  Washington.  On  May  3  last  the  millionth 
yard  of  concrete  was  placed  In  the  dam 
which',  with  Its  concrete  content  exceeding 
any  other  structure  in  California,  was  then 
one-sixth  completed.  With  this  concrete  in 
place  Shasta  was  practically  as  large  in 
volume  as  Norris  Dam  in  Tennessee  and 
much  larger  than  Bonneville  Dam  on  the 
Columbia  River.  When  completed  Its  bulk 
of  concrete  will  be  6,000,000  cubic  yards  and 
the  dam  will  be  560  feet  high,  exceeding  the 
height  of  the  Washington  Monument  by  5 
feet. 

Cold  river  water  is  being  circulated  through 
a  network  of  about  200  miles  of  cooling  pipe 
already  embedded  In  the  masses  of  concrete. 
A  total  of  about  1,200  miles  of  this  pipe, 
which  Is  thin  1-inch  tubing,  will  be  required 
to  dissipate  the  heat  generated  by  the  setting 
concrete  before  the  dam  is  completed.  The 
pipes  eventually  will  be  filled  with  grout. 

Next  winter's  flood  flow  will  be  carried 
over  the  low  blocks  while  concrete  placement 
continues  on  the  abutments.  Some  time  in 
1942,  after  the  30-mile  railroad  relocation 
around  Shasta  Reservoir  is  completed  and  the 
existing  Sacramento  Canyon  line  abandoned, 
the  bypass  tunnel  now  carrying  trains  under 
the  west  abutment  of  the  dam  site  will  be 
used  for  river  diversion  during  the  remainder 
of  the  construction  period. 

Concrete  Pour  at  Powerhouse 

In  addition  to  the  million  yards  in  the 
dam,  more  than  50,000  cubic  yards  of  concrete 
have  been  poured  in  the  heavily  reinforced 
foundation  of  the  powerhouse,  the  thick  walls 
of  which  are  rising  above  any  future  likeli- 
hood of  flooding.  Winter  storms  caused  the 
Sacramento  River  to  inundate  the  powerhouse 
foundation  10  separate  times  from  December 
through  March.  The  area  is  now  being 
cleaned  of  flood-borne  silt  and  debris  for  the 
last  time — it  is  hoped. 

With  construction  progressing  on  the  huge 
building  that  will  house  the  great  hydraulic 
turbines  and  electric  generators  at  the  base 
of  the  dam,  preparations  are  being  made  by 
the  Western  Pipe  &  Steel  Co.  for  fabrication 
of  the  steel  penstocks  which  will  carry  water 
from  the  dam  to  the  turbines.  Electric  weld- 
ing equipment  and  other  machinery  are  being 
Installed  in  the  new  fabricating  plant  erected 
at  Coram,  a  mile  downstream  from  the  dam 
site. 

The  penstock  pipes,  15  feet  in  diameter,  are 
too  big  to  be  shipped  In  by  rail  and  must 
be  welded  together  from  steel  plates  on  the 
job.  The  penstocks  will  vary  in  length  from 


807  to  935  feet,  extending  through  the  dam 
and  down  the  west  slope  of  the  canyon  to  the 
powerhouse.  Reinforced  concrete  anchors  and 
piers  now  are  being  poured  to  support  the 
portions  of  the  penstocks  outside  the  dain. 

Other  Work 

Meantime,  other  jobs  are  continuing  at  the 
dam  site.  Some  excavation  is  still  being 
done  high  on  the  abutments.  Before  new 
areas  are  approved  for  concreting,  the  ex- 
posed bedrock  is  thoroughly  cleaned  and  the 
foundation  is  grouted  at  preliminary  low 
pressures.  High-pressure  grouting  will  fol- 
low concrete  placement. 

More  than  2,000,000  tons  of  sand  and  gravel 
have  been  processed  to  date  in  the  plant  of 
the  Columbia  Construction  Co.  at  the  Redding 
gravel  deposit.  These  aggregates,  which  are 
used  to  manufacture  concrete,  are  transported 
to  the  dam  site  over  a  belt  conveyor  system, 
10  miles  long,  which  has  been  running  an 
average  of  two  shifts  a  day,  delivering  as 
much  as  1,100  tons  of  material  un  hour.  Ce- 
ment Is  being  delivered  by  railroad  with  al- 
most a  train  a  day  coming  in  from  the 
special  manufacturing  plant  near  San  Jose. 

About  3,800  persons  now  are  employed  on 
the  Kennett  division  of  the  Central  Valley 
project,  which  includes  Shasta  Dam ;  the  rail- 
road relocation ;  the  gravel  plant ;  and  other 
auxiliary  work.  Of  this  total  3,000  are  on 
the  pay  rolls  of  the  various  contractors,  400 
are  with  the  Civilian  Conservation  Corps,  and 
340  are  employed  by  the  Bureau  of  Reclama- 
tion. 

Work  has  been  under  way  on  Shasta  Dam 
for  more  than  2%  years.  Construction  was 
started  on  September  8,  1938.  The  first  con- 
crete was  poured  less  than  a  year  ago — on 
July  8,  1940.  The  dam  is  expected  to  be  com- 
pleted late  in  1943  or  early  in  1944. 

Friant  Dam  Progress1 

FRIANT  DAM  is  rapidly  catching  up  in  size 
with  Shasta  Dam,  its  elder  and  ultimately 
larger  brother  on  the  Central  Valley  project, 
California.  Concrete  pouring  at  Friant  has 
averaged  175,000  yards  a  month  and  at 
Shasta  135,000  yards  since  the  first  of  the 
year.  Shasta  passed  the  million-yard  mark 
on  May  3  and  now  contains  1,165,000  yards, 
about  one-fifth  its  final  volume.  With  con- 
struction considerably  ahead  of  schedule, 
Friant  has  passed  the  millionth  cubic  yard 
mark,  bringing  Its  concrete  content  to  almost 
half  Its  final  volume  of  2,200,000  cubic  yards. 
Considering  concrete  in  place,  Shasta  and 
Friant  already  are  the  two  largest  masonry 
structures  In  California,  both  exceeding  Hetch 


1  See  back  cover  page. 


Hetchy  Dam's  935,000  yards.     A  cubic  yard 
of  concrete  weighs  about  2  tons. 

Friant  Dam  has  a  record  24-hour  pour  of 
concrete,  slightly  ahead  of  Shasta'H.  On 
March  23  the  Friant  contracting  firm,  GrifiUh 
Co.  &  Bent  Co.,  poured  7,034  yards.  The  rec- 
ord at  Shasta  so  far  Is  7,241  yards  on  April 
20. 

Anticipating  the  completion  of  Friant  Dam 
by  perhaps  the  latter  part  of  1942,  the  Bureau 
of  Reclamation  Is  ordering  water  control  ma- 
chinery well  in  advance  of  the  time  it  will 
be  needed  for  Installation.  Specifications 
have  been  issued  for  three  huge  drum  gatea 
which  will  be  mounted  between  concrete  piers 
on  the  crest  of  the  dam.  Bids  were  opened  on 
June  13  at  the  Bureau  office  in  Denver,  Colo. 
The  successful  bidder  will  be  allowed  300 
days  in  which  to  manufacture  and  deliver 
them. 

In  the  meantime,  work  is  proceeding  at 
Friant  on  all  phases  of  construction,  from  ex- 
cavation to  concrete  placement,  and  drilling 
and  blasting  out  surface  rock  is  continuing 
high  on  the  north  abutment  on  the  Madera 
County  side  of  the  San  Joaquin  River.  The 
exposed  bedrock  is  thoroughly  cleaned  and 
the  foundation  grouted  at  preliminary  low 
pressures  before  new  areas  are  approved  for 
concreting.  High-pressure  grouting,  that  Is, 
forcing  fluid  cement  into  the  foundation  to 
seal  all  hidden  seams  and  tiny  cracks,  will 
follow  concrete  placement. 

Concrete  work  is  in  progress  on  36  blocks 
in  the  central  portion  of  the  dam,  in  addi- 
tion to  10  blocks  virtually  completed  at  the 
top  of  the  south  abutment.  The  Friant  blocks, 
instead  of  being  50  feet  square  as  at  Shasta  and 
most  other  large  dams,  are  each  50  feet  wide 
and  as  long  as  the  dam  is  thick.  Friant  Dam 
thus  will  have  no  longitudinal  joints. 

The  highest  block  now  Is  150  feet  above 
bedrock.  The  dam  ultimately  will  be  320  feet 
high.  The  lowest  block,  in  the  section  formerly 
occupied  by  a  diversion  flume,  is  still  only 
a  few  feet  above  the  rising  river  level  on 
the  upstream  face  of  the  dam.  Concrete  pour- 
ing is  being  rushed  in  this  block  to  get  It 
above  flood  danger,  and,  as  a  precaution,  a 
high  earth  cofferdam  has  been  built  across 
the  front  of  it. 

Cool  weather  fortunately  has  so  far  pre- 
vented a  sudden  rise  in  the  river  from  melting 
snow.  Since  the  river  has  been  flowing  through 
three  diversion  conduits  built  Into  the  base  of 
the  dam,  its  maximum  discharge  has  been 
12,700  second-feet  at  which  time  water  in 
the  reservoir  reached  a  depth  of  approxi- 
mately 60  feet. 

The  flow  pouring  out  of  tlie  diversion  con- 
duits on  to  the  completed  spillway  apron  be- 
low the  dam  was  sufilclent  to  wash  out  two 
of  the  steel  towers  supporting  an  auxiliary 
service  trestle  built  by  the  contractor.  Use 
of  all  but  a  small  portion  of  the  service 
trestle  has  been  abandoned.  The  main  con- 
struction trestle,  from  which  four  big  cranes 
handle  the  concrete  buckets,  is  virtually  com- 
pleted for  Its  entire  length  of  2,300  feet. 
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All-  American  Canal... 
Altua 

Yum..  Aril.... 
Altua.  Okl>... 
Newell.  8.  D»lt  

I*o  J.  Foster  
Russell  S.  I.ieurance  

Construction  engineer  
Construction  engineer  

J.C.Thnilklll... 
Edgmr  A.  Peek  

Robert  B.  Smith  

R.J.  Cofley  

H.  J.  S.  Devries  
W.  J.  Burke  
B.  E.  Stoutemyer  
R.  J.  CoBey  
W.  J.  Burke... 
W.  J.  Burke  
H.  J.S.  Devriea"  

l-os  Anceles.  Calif. 
El  Paso.  Tex. 
Billince.  Mont. 
Portland.  Orec. 
l-os  Anieles.  Calif. 
Billincs.  Mont. 
Hillinas.  Moot. 
Kl  Paso.  Tex. 
Ix»  Anieles.  Calif. 
Los  Anceles.  Calil. 
Los  Ancelee.  Calif. 
lx>s  AnzeJes.  Calif. 
Salt  Lake  City.  Utab. 
Kl  Paso.  Tex. 
Portland.  Orec. 
Portland.  Orec. 
Salt  Lake  City.  Utah. 
Los  Anceles.  Calif. 
Salt  Lake  City.  Utah. 
Salt  Lake  City.  Utah. 
H.Mings.  Moat. 
Portland.  Orec. 
Salt  Lake  City.  Utah. 
Billincs.  Mont. 
Portland,  Orec. 
Portland.  Orec. 
Billings.  Mont. 
Salt  like  City.  Utah. 
Salt  Lake  City.  Utah. 
Billincs.  Mont. 
Salt  like  City.  Utah. 
Los  Anceles.  Calif. 
Portland.  Orec. 
Los  Anceles.  Calif. 
Salt  like  City.  Utah. 
Salt  Lake  City.  Utah. 
Billincs.  Mont. 
El  Paso.  Tex. 
Billincs.  Mont. 
Salt  like  City.  Utah. 
Billincs.  Mont. 
Billincs.  Mont. 
Billincs.  Mont. 
Salt  Lake  City.  Utah. 
El  Paso.  Tex. 
Portland,  Orec. 
Salt  Lake  City.  Utah. 
Portland.  Orec. 
Portland.  Orec. 
Portland.  Orec. 
Los  Anceles.  Calif. 

Belle  Fourche  
Bob*  

R.  J.  Newell  
Ernest  A.  Morita  
Paul  A.  Jones... 
Parley  R.  Neeley  
L.  E.  Foster  
R.S.  Calland  
Ralph  Ixtwry  
R.  B.  Williams  
Oscar  O.  Boden  
Cleves  H.  Howell  
Charles  P.  Setter  
F.  A.  Banks  
D.S.Stuver  
Thomas    R.  Smith  

Construction  eniineer  

Boulder  City.  Nev 

Buffalo  Rapids  

Glendive.  Mont  
Willlslon.  N.D.k  
Carlsbad,  N.  Mex  
Sacramento.  Calif  
Reddinc   Calif 

Construction  engineer.  ...  
KcMident  enjcineer  .  
Superintendent..  
Supervisinn  engineer  I  
Construction  engineer  

Edwin  M.Bean  
Robert  L.  Newman  
K.  W..Shepard... 
E.  R.  Mills  

Carlibad  

R.  J.  CofTey... 
R.J.  CoBey  

F  riant  divblon  
Delta  division  *  

Kriant.  Calif.  .  . 
Antioeh.  Calil  
Kites  Park.  Colo  

Construction  engineer  
Supervising  engineer  1  
Construction  engineer!  
Supervising  engineer  

"  c  .  "M  ."  VoVinV.II  ".'.'.'.'.'.'.'. 

R.J.  CoBey  

J.  H.  Alexander  
H.  J.  8.  Devriea  

B.  E.  Stoulemyer.  ._--._ 
B.  E.  Stoutemyer  ... 
J.   K.   Alexander... 
R.J.  CoBey  
J.  R.  Alexander  
J.  R.  Alexander 

Columbia  Basin  

Coulee  Dain.  Wash  

C.  B.  Funk... 

Eden  
Gila  

Rock  Springs.  Wyo  

Construction  engineer  
Construction  engineer  
Construction  engineer  
Superintendent  

Noble  O.  Anderson  
KmanuelV    Hillius... 
J.  C.  Tbrailkill  
Emil  T.  Ficenec  

Grand  Valley  
Humboldt  

Grand  Junction,  Colo  
Reno.  Nev  

W.  J.  Chiesman  
Floyd  M.  Spencer  

Kendrick  _  
Kl»m.lh  

Casper.  Wyo  

Klamath  Falls.  Orec  

Irvin  J.  Matthews  
B.  E.  Hayden  

Construction  engineer  
Superintendent  

Georie  W.  Lyle... 
W.  I.  Tina-ley... 
Ralph  H.Oeibel.. 
E.E.  Chabot  
O.  C.  Patterson  

W.J.  Burke  
B.  E.  Stoutemyer  

Milk  River  
Mim-ioka  

Minidoka  Power  PUnt  

Malta,  Mont  
Burley,  Idaho  
Rupert.  Idaho  

Harold  W.  (.finer  
Stanley  K.  Marean  
C,  O.  Dale  

Superintendent  

Superintendent   .    .    .    

W.J.  Burke  
B.  E.  Stoutemyer  
B.  E.  Stoutemyer  

MOOD  L*k«  
North  Plan*  

Provo.  Utah  
Logan,   Utah  
Guernsey.  Wyo  
Provo.  Utah  •_ 
Orland.  Calif  
Boise.  Idaho.  .  . 
Parker  Dam.  Calif  
Valleoito,  Colo  

E.  O.  IjarsoQ  - 
I.  Don  «ld   Jerman  
C.  F.GleMon  

Construction  engineer  
Resident  engineer  
Superintendent  of  power.  .  
Construction  engineer  
Superintendent  
Construction  engineer  
Construction  engineer  
Construction  engineer  

Francis  J.  Farrell.. 
HuchE.  McKee 
A.T.Stimpfic  

J.  R.  Alexander  
J.  R.  Alexander......  
W.J.  Burke  

Orland  
Owyhee  
Parker  Dam  Power  
1'ir.p  River  ^  

E.  O.  I*araon  
D.  L.  Carrnody  
R.  J.  Newell  
Samuel  A.  ICoWBUuM... 
Charles  A.  Burns  

Francis  J.  Farrell  
W.  D.  Funk... 
Robert  B.  Smith  
George  B.  Snow 
Frank  K.Gawn... 

J.  R.  Alexander  
R.  J.  Coney  
B.  E.  Stoutemyer  
R.J.  CoBey  
J.  R.  Alexander  

Rapid  Valley  
Rio  Grande  
River  ton  

Rapid  City.  S.  Dak  
ElPaao.  Tex  
Riverton.  Wyo...  
Monte  Vista.  Colo  
Powell.  Wyo  
Cody.  Wyo  
(•airfield.  Mont... 
Reno.  Nev  

E,  O.  Larson  
Horace  V.  Hubbell.   ., 
L.  R.  Fiock  
H.  D.  Conutock  
H.  F.  Bahmeier  

Construction  engineer  
Construction  engineer  
Superintendent.  .  

Francis  J.  Farrell 
Joseph  P.  Siebeneicher 
H.  H.  Berry  hill... 

J.  R.Alexander  
W.  J.  Burke..  . 
H.J.S.  Devries  
W.J.  Burke  
J.  R.Alexander... 
W.J.  Burke  
W.J.  Burke  
W.  J.  Burke.  .. 
J.  R.Alexander  

Ban  Lui»  Valley  

Construction  engineer  
Superintendent  .. 
Construction  engineer  
Superintendent  
Construction  engineer  >_„  

Heart  Mountain  division  
Sun  River  
Truckee  Hiver  Storace.  

Walter  F.  Kemp  
A.W.Walker.... 
Floyd  M.  Spencer  

Umatilla  (McKay  D.m)  
I'nmmpahcre:   Repaira  to  canals  
Vale  

Yekima 

Pendleton.  Orec  
Montroee.  Colo  
Vale.  Ore*  - 
Yakima.  Wash... 
Yakirna.  Wash  
Yuma.  Ari»  

C.  L.Tice  
Herman  R.  Elliott..  
C.  C.  Ketchum  
David  E.  Ball  

Charles  E.  Crownover  
C.  B.  Elliott  

Reservoir  superintendent  . 
Construction  engineer  >  
Superintendent  .    _  .  
Superintendent  
<  '..nut  ruction  engineer  
Superintendent  

Ewalt  P.  Anderson  

"Aiei.'s'Harker."™ 
Geo.  A.  Knapp  
Jacob  T.  Davenport  

B.  E.  Stoutemyer..  ...... 
J.  R.  Alexander  
B.  E.  Stoutemyer  .  
B.  E.  Stoutemyer........ 
B.  E.  Stoutemyer  
R.J.  CoBey  

KoaVdivMoa  

1  Boulder  Dam  and  Power  Plant. 


1  Actinc. 


Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Orcanixation 

Office. 

Operatlnc  official 

Secretary 

Name 

Title 

Mama 

Address 

Bakar  
Bitter  Root  *  
Boise  1  

Loner  Powder  River  irrigation  district  
Bitter  Root  irrigation  district  .  . 
Board  of  Control  .        .       .  . 

Baker.  Orec  - 
Hamilton.  Mont  
Boise.  Idaho  

A.  Oliver  

"  Wm.'H.'tulfer 

President  .. 

Marion  Hewlett 

Keatiac. 
Hamilton. 
Boise. 
Notus. 
Huniinctoa. 
Huson. 
Austin. 
Grand  Jeu. 
Loveloek. 
•-•1.-.1-- 

Locen. 
Bonansa 

BajsU  » 
Sidney. 
Chinook 
Chinook 
Chinook 
Harlem. 
Zurich. 
Rupert. 
Burley 
< 
Roosevelt. 
Fallon 
Mitchell. 
Geriac. 
Torrinctoa. 

OcSaT"*' 
Okaaocaa 

•      > 
•  :          . 

PoTef,.01" 
Deaver. 

Payaoa. 

FalrfteU. 
HermMoa. 
Irricon 
Montroat. 
St.  Anthony. 

FJIeoebvre. 

Elsie  W.Olive.  ~. 

Boise  1  
Burnt  River  
Frenchtown  
Fruitgrowers  Dam  
Grand  Valley  Orchard  Meaa  1  
Humboldt  
Huntley  •  
llyrum  1  ._  
Klaniath    lincell  Valley  ' 

Black  Canyon  irrication  district  
Burnt  River  irrication  district  .  
Frenchtown  irrication  district  .. 
Orchard  City  irrigation  district  

N'otus.  Idaho  
Huntincton.  Orec  
Frenchtown.  Mont  
Austin.  Colo  
Grand  Junction,  Colo  
Ixivelock,  Nev  

Chas.  W.  Holmes  
Edward  Sullivan  
Tom  SheBer  
S.F.  Newman  
Jack  H.  Naeve  
Roy  F.  Metfley  

Superintendent... 
President...    .    . 

L.  M.  Wateon  

Harold  H.  Hureh... 
Kalph  P.  Sehefler  
A.  W.  linninc... 
C.  J.  MeCormlck... 
C  H.  Jones 

Superintendent  .  
Superintendent  
Superintendent  

Perthinc  County  water  conservation  district.  . 
Huri-ley  Project  irrication  district  
South  Cache  W.  U.  A  
lingell  Valley  irrication  district  

S  A    Balrl.rr 

Manacer..  ... 
Superintendent  
Manacer  
President  
Manager...  ..... 
President... 
President.  

if.  S.Elliott  
Harry  C.  Parker  
Chas.  A.  Revell  
Dorothy  Eyere.....  
Axel  PerssOD  _  
R   H   Clarkaon 

Locan.  Utah  
Bonansa,  Orec  
Bonanxa.  Orec  
Sidney.  Mont  
Chinook,  Mont  
Chinook.  Mont  

11    ,-raith  Ilichards... 
Chas.  A.  llevell  ;.. 
Benson  Dixon  
Axel  Persaon  
A.  L.  Benton  
11.  B.  Bonebricht  

Klamath.  Horsefly  '  

I.ower  Yellowstone*  
Milk  River:   Chinook  division  <  

Mlntdoka:  Gravity'... 
Pumpinc  
Goodinc  1... 
Moon  like  

Board  ol  Control  

Alfaifa  Valley  irrication  district  

L.  V.  Bocy  

Harlem  irrication  district  
Psrs'iise  Valley  irricstion  district  

Harlem,  Mont  

Zurich,  Mont  . 

Thoe.  M.  Everett  

President.  
President.  
President  
Manacer  

Manacer........  .... 
Manscer  .  . 

R.  L.  Barton  1  

M  inl.loks  irrication  district  
Burley  irrication  district  
Ainer.  Fall/,  Reserv.  Dist.  No.  2... 
Moon  Lake  W.  U.  A  

Rupert.  Idaho  
Burley.  Idaho.-  __ 
Goodinc.  Idaho  
Roosevelt.  Utah  
Fallon  Ner 

Frank  A.  Ballard... 
lliich  L.  Crawford.... 
S.  T.  Baer  
H    J    Allred 

Frank  A.  Bellard  
Frank  O.  RedfieU  
Ida  M.  Johtson  
IxMite  Galloway..  

Ne«  lands!  
Nurtl,  Platte:  Interstate  division  *.  .- 

Truckee-Csrson  irrication  district..  
Pathfinder  irrication  district  
Gerinc-r»rt  liramle  irrication  district    .. 
Goahen  Irricatloa  district  

W.  H.  Wallace... 
G.  II.  Storm... 
W.  0.  Fleenor  

Floyd  M    Roush... 

Msnsgcr  

Manacer....  ........... 
Superintendent  
Superintendent  

Mitchell.  Nebr  
Gerinc.  Nebr  
Torrincton.  Wyo  

Flora  K.  Schroedar  
C.  G.  Klincman  ... 
Mary  E.  Harrseb  
Mabel  J.  Thompson  
Wm.  P.  Stephens  

Fort  liramle  division'  
Northport  division*  

Ocden  River  

Okanocan    .. 
Salt  Hivar1  
Sanpete:  Kpliraim  division  ... 
.•.«  thy  division  

Ocden  River  W.  U.  A  

Ocden.  Utah  
Okanogan.  Wash  
Phoenix.  Aril 

David  A.  Srott.... 

•-.  •-.  •:  i>    i  ben 

Superintendent  

Salt  River  Valley  W.  U.  A.... 
F.phraim  Irricatloa  Co... 

H  J.  Lawson     ' 

Superintendent  
President.  
President'  

Irrigation  superintendent. 
Manacer 

F.  C.  llen.hs.  
John  k    ' 
James  W.  Blaln  
Harry  Barroers  ...... 

Ephraim.  Utah 

Andrew  llanseo... 
Vivian  La  ™on  
Paul  Nelson  

Iloreeeboe  I  rrication  Co.  .  . 
Shoebone  irrication  district  ... 
Daaver  Irritation  district  
Stanfield  irrica  lion  district  
Strawberry  Water  Users'  Asen  
Fort  Shaw  Irrication  district  
Greenfield,  irrication  district  
Hermistoo  irrication  district 

Sprinx  City.  I'lah  
Powell.  Wyo  
Deaver.  Wyo  
StanneU.  Orrc  
Payson  .Utah  
Fort  Shaw.  Mont  
FalrBeld.  Mont  
Hermieton,  Orec.  
Irricon,  Orec  -. 
Montroee.  Colo  
St    Anthony.  Idaho  
Ocden.  Utah.   
Ellensbtirc.  Wash  

Haaahcme:  Garland  division  '.... 
Kr.nnie  division*... 

Itaaneld  

Strawlierry  Valley...  
Sun  River:  Fort  Shaw  divbion  *  

l.eoF.  Clsrk  
8.  W.  Orotecut  

Superintendent  
President  

F.  A.  Baker  
E.  O.Breeja.  

I'matilla.  Fist  division  >  . 
West  division!  
I'ncompahare  1...  

E.  D.M        el 
A.  C.  Ho.ichMa  
Jesse  R.  Thompson... 
H.O.  Fuller  
1>    li.H.rris.... 
O.G.H,,«hes  ;. 

M 

Manacer... 
Manacer  
Manacer  

II.  P.  Wal.ari'.VJ 
EnosD.  Msrtin  
A.  C.  H,-  Viton  
H.  D.  G.  loway... 

West  Extension  Irrication  district.   ~! 
Uneornpahcre  Valley  W.  U.  A  

!»,.:;  K".;.!u:r.8to.'*"- 

Yakima.  Kiltitis  division  I  

Weber  River  W.  U.    ".. 
Klllltas  reclamation  district  

President  
Msnacer  
Manacer.  .  

JohnT.  White  
1>.  I),  ll.rrla  

O.  L.  Steles*... 

I  B.  E.  Stoutemyer.  district  counsel.  Portland.  Orec. 
I  B.  J.  CeBey.  district  aonaal.  Los  Ancsles.  Calif. 


>  J.  R.  Alexander,  district  counsel.  Halt  Lake  City.  Utak. 
<  W.  J.  Burke,  district  counsel.  Billincs.  Moat. 


Issued  monthly  by  the  Bureau  of  Reclamation,  Department  of  the  Interior,  as  approved  by  the  Director  if  the  Budget. 


SALLIS  A.  D.  COE,  Editor. 
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GRAND  COULEE  WORKERS  LIVE  IN  SHADOW  OF  0AM 
(SEE  OPENING  STORY) 


Appropriations  for  Construction 

FISCAL  YEAR  1942 

THE  Interior  Department  Appropriation  Act,  1942,  was  approved  by  the  President  on  June  28,  1941  (Public  136,  77th 
Cong.).  Appropriations  for  construction  by  the  Bureau  of  Reclamation  for  the  fiscal  year  commencing  July  1,  1941, 
totaled  $84,272,000,  approximately  40  percent  larger  than  the  amount  appropriated  for  construction  in  the  fiscal  year  1941. 
The  Act  includes  the  following  items: 


Arizona: 

Gila  project $500,000 

Arizona-California : 

Parker  Dam  power  project 6,000,000 

Arizona-Nevada : 

Bullshead  Dam  project .  .  4,000,000 

California: 

All-American  Canal  project 2,000,000 

Central  Valley  project 34,750,000 

Colorado: 

Colorado-Big  Thompson  project 3,000,000 

Paonia  project 600,000 

San  Luis  Valley  project 110,000 

Uncompahgre  project 80,000 

Idaho: 

Boise  project,  Anderson  Ranch 750,000 

Boise-Payette  project 1,500,000 

Minidoka  project 50,000 

Montana: 

Sun  River  project 100,000 

New  Mexico: 

Carlsbad  project 100,000 

Tucumcari  project 450,000 

Oklahoma: 

Lugert  Altus  project 350,000 

Oregon : 

Deschutes  project 1,000,000 

Owyhee  project 200,000 

Oregon-California : 

Klamath  project 500,000 

Texas : 

Valley  Gravity  Canal  and  Storage  project.  2,500,000 

Utah: 

Ogden  River  project 60,000 

Provo  River  project 1,250,000 

Washington: 

Grand  Coulee  Dam  project 11,000,000 

Yakima  project,  Roza  division 500,000 

Yakima  project,  Sunnyside  division 100,000 

Wyoming: 

Kendrick  project 265,000 

Riverton  project 100,000 

Shoshone  project,  power  division 300,000 

Shoshone  project,  Willwood  division. . . .  57,000 

Shoshone-Heart  Mountain  project 350,000 

Boulder  Canyon  project 5,000,000 

Water  Conservation  and  Utility  projects 5,000,000 

General  investigations 1,500,000 

Colorado  River  development  fund 250,000 


A  new  project  provided  for  is  the  Bullshead  Dam  project, 
Arizona-Nevada,  with  $4,000,000  appropriated  for  com- 
mencement of  construction.  This  project,  estimated  to  cost 
$41,200,000,  covers  the  construction  of  a  dam  and  power 
plant  on  the  Colorado  River  between  Arizona  and  Nevada 
about  15  miles  above  Needles,  Calif.  The  reservoir 
created  will  serve  to  regulate  the  water  released  at  Boulder 
Dam  for  power  production  to  suit  the  irrigation  require- 
ments in  the  lower  Colorado  River  Valley,  and  sufficient 
power  will  be  generated  to  make  available  approximately 
750,000,000  kilowatt- hours  of  firm  and  145,000,000  kilo- 
watts hours  of  secondary  energy  per  year.  The  project 
also  includes  the  construction  of  a  transmission  line  about 
75  miles  long  to  Parker  Dam  to  connect  with  the  Parker 
power  plant  and  a  transmission  line  about  200  miles  long 
to  Phoenix,  Ariz.,  together  with  necessary  substations. 

The  Valley  Gravity  Canal  and  Storage  project,  Texas,  is 
another  new  project.  This  project  is  located  in  the  lower 
Rio  Grande  Valley,  extending  from  a  point  near  Zapata  to 
the  vicinity  of  Brownsville,  Tex.  Its  purpose  is  to  protect 
American  interests  from  drought  hazards  resulting  from  the 
uncontrolled  and  unregulated  flow  of  the  international 
portion  of  the  Rio  Grande  below  Fort  Quitman,  Tex. 
Water  will  be  conveyed  from  the  river  to  storage  reservoirs 
on  tributaries  in  the  United  States  and  thence  to  a  distribu- 
tion canal  serving  the  project  area.  The  development  of 
hydroelectric  power  is  also  contemplated.  The  project 
covers  about  715,000  acres,  of  which  about  400,000  acres 
are  now  under  cultivation.  The  estimated  total  cost  is 
$62,495,000. 

Increased  appropriations  have  been  provided  for  the 
Parker  Dam  power  project,  the  Central  Valley  project,  and 
the  Grand  Coulee  Dam  project,  for  the  purpose  of  speeding 
up  the  construction  of  power  facilities  in  order  to  make 
available  additional  electrical  energy  to  meet  the  demand 
for  national  defense  purposes  which  is  expected  to  materi- 
alize at  a  rapid  rate. 

JOHN  C.  PAGE, 
Commissioner  of  Reclamation. 
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Description  and  Operation  of  the  Government 

Camp,  Grand  Coulee  Dam 


By  FRED  J.  SHARKEY,  Office  Engineer 


THE  construction  of  Grand  Coulee  Dam  re- 
quired early  attention  to  the  development  of 
adequate  housing  facilities  for  the  Govern- 
ment personnel  engaged  in  the  work,  and  to 
the  construction  of  school  facilities,  ware- 
houses, shops,  garage,  and  other  features  nec- 
essary for  proper  operation  of  a  construction 
project  of  this  magnitude. 

The  site  for  the  dam  is  about  one  mile 
downstream  from  the  head  of  Grand  Coulee 
canyon,  a  prehistoric  bed  of  the  Columbia 
River  during  the  ice  age,  when  the  present 
channel  of  the  river  was  blocked  by  the  great 
ice  sheet  which  covered  northern  Washing- 
ton. A  fan-shaped  talus  slope,  with  elongated 
wings  and  with  greatest  radius  approximately 
1300  feet,  extends  between  the  surrounding 
hills  and  the  left  bank  of  the  river  for  a 
distance  of  approximately  1  mile  downstream 
from  the  dam  site.  This  slope  was  selected 
for  the  location  of  the  Government  camp. 

Excavation  of  the  overburden  at  the  dam 
site  was  started  in  the  fall  of  1933,  and  con- 
struction of  the  Government  camp  began  early 
In  1934.  The  warehouse,  school,  garage,  ad- 
ministration building,  and  60  residences,  to- 
gether with  water  and  sewer  systems,  were 
completed  In  the  late  spring  of  1935,  and  ad- 
ministrative headquarters  for  the  project  was 
moved  at  that  time  to  the  dam  from  Almira, 
a  small  town  about  20  miles  to  the  south. 
SMI.  ..  it  was  intended  that,  after  completion 
of  construction  the  camp  should  accommodate 
the  permanent  operating  forces  for  the  dam 
and  powerhouse,  as  well  as  the  administrative 
headquarters  for  the  project,  all  buildings 
were  of  substantial  construction.  Since  1933, 


17  additional  permanent  houses  and  2 
large  dormitories  for  single  men  have  been 
erected  in  the  main  part  of  the  camp,  and  57 
temporary  court-type  houses  and  seven  dormi- 
tories for  single  men  have  been  built  in  the 
north  end  of  the  camp,  which  is  separated 


from  the  main  portion  by  the  riprap-lined 
channel  of  an  intermittent  stream  known  as 
Fiddle  Creek.  This  is  spanned  by  one  high- 
way bridge  and  one  suspension-type  foot 
bridge.  The  present  population  of  the  camp 
is  approximately  600. 


Utility  (open)  and  domestic  (covered)  water  reservoir  at  Government'camp 
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Few  city  planners  have  the  opportunity  that 
is  accorded  the  designer  of  a  Government 
construction  camp.  Starting  with  the  site 
in  its  natural  state,  the  designer  can  lay 
out  the  street  system,  the  utilities,  and  serv- 
ices ;  he  also  has  advance  information  on  the 
number  and  design  of  the  buildings  to  be 
placed  on  the  site,  and  can  determine  the 
landscape  plan  to  be  followed.  The  pleasing 
effect  that  has  resulted  from  this  opportunity 
at  Grand  Coulee  Dam  is  attested  by  the  many 
complimentary  remarks  of  visitors.  Careful 
thought  was  given  in  the  landscaping  so  that 
the  final  result  should  blend  harmoniously 
with  the  natural  surroundings.  Owing  to  the 
relatively  steep  transverse  grades,  many  rock 
walls  were  required  in  order  to  permit  com- 
paratively level  lots.  Fortunately,  an  abund- 
ant supply  of  weathered  rock,  in  large  sizes 
that  permitted  the  laying  up  of  low  walls 
without  mortar,  was  available  in  the  imme- 
diate vicinity,  and  a  large  amount  of  native 
shrubbery  could  be  purchased  in  the  sur- 
rounding area  at  small  cost.  Fortunately, 
also,  from  the  standpoint  of  landscaping  ex- 
pense, a  C.  C.  C.  camp  was  maintained  at 
the  dam  during  the  landscaping  period,  and 
the  eminently  satisfactory  results  of  the 
landscape  work  are  largely  due  to  the  care 
with  which  the  details  were  planned  and  exe- 
cuted by  the  supervisors  and  crews  of  this 
camp.  The  utilities  and  services  for  the  camp 
are  in  keeping  with-  its  appearance.  (See 
front  cover.) 


Water  System 

The  water  system  for  the  camp  consists 
of  two  separate  systems  of  cast-iron  mains 
and  copper  services,  for  domestic  and  util- 
ity water.  Domestic  water  for  drinking, 
cooking,  and  bathing  is  obtained  from  springs 
in  the  upper  end  of  Fiddle  Creek  canyon,  ap- 
proximately 150  feet  in  elevation  above  the 
highest  point  in  the  camp.  The  water  is  col- 
lected in  concrete  spring  houses,  and  led  to 
a  covered  concrete-lined  reservoir  of  167,000 
gallons  capacity,  about  100  feet  in  elevation 
above  the  camp. 

The  spring  water  is  ideal  for  drinking  in 
its  natural  state,  as  it  is  tasteless,  odorless, 
and  comes  from  the  springs  at  a  temperature 
of  about  46°  F.  However,  it  has  a  hardness 
of  140  p.  p.  m.,  largely  as  temporary  hardness, 
which  proved  disastrous  to  furnace  coils  and 
the  elements  of  hot  water  heaters,  and  made 
it  unsatisfactory  for  bathing.  In  1937  an 
automatic  zeolite  softener  was  installed,  with 
which  a  part  of  the  water  is  reduced  to  zero 
hardness.  This  is  mixed  with  the  rest  of  the 
water  as  it  enters  the  reservoir,  and  is  de- 
livered to  the  taps  at  hardness  of  approxi- 
mately 30  p.  p.  m.  This  has  completely  elimi- 
nated the  trouble  and  expense  from  clogged 
coils  and  has  made  the  water  very  satis- 
factory for  all  purposes. 

One  unusual  feature  of  the  operation  of 
the  softener  deserves  mention,  not  only  from 
its  simplicity  and  infallibility,  but  because 


Park  at  Government  camp.     Rock  work  placed  by  C.  C.  C.  forces 


it  was  developed  locally.  The  regeneration 
and  washing  cycle  of  the  softener  is  con- 
trolled by  a  water  meter  and  time  clock,  with 
electric  contacts  initiating  the  cycle  after  a 
fixed  amount  of  water  has  passed  through 
the  meter.  It  was  found,  however,  that  al- 
though this  apparatus  was  entirely  satisfac- 
tory for  controlling  the  back-washing  and 
brining  of  the  softener,  the  spring  flow  of 
about  18  gallons  per  minute  was  insufficient 
to  permit  complete  rinsing  to  waste  of  brine 
during  the  period  permitted  by  the  time  clock. 
In  order  to  avoid  the  possibility  of  the  res- 
ervoir becoming  contaminated  with  salt,  a 
pair  of  electrical  contact  points  was  intro- 
duced into  the  waste  line  from  the  softener 
and  so  connected  through  a  relay  that  it  is 
impossible  for  the  valve  to  the  reservoir  to 
open  as  long  as  there  is  even  a  tract  of  salt 
in  the  waste  water.  This  salt  detector  is 
sensitive  to  salt  solutions  10  percent  as  strong 
as  can  be  detected  by  the  human  taste.  At 
the  present  time  the  only  requirement  for 
manual  operation  of  the  softener  is  that  the 
salt  hopper  above  the  brine  tank  be  replen- 
ished about  each  12  days. 

Through  the  cooperation  of  the  State 
Health  Department,  which  maintains  a  repre- 
sentative in  the  area,  bacteriological  tests 
are  made  regularly  of  the  domestic  water. 
No  harmful  bacteria  have  been  found  in  the 
water  to  date. 

Utility  water  for  the  camp  is  obtained  at 
present  by  pumping  from  the  Columbia  River 
to  a  concrete-lined  reservoir  adjacent  to  the 
domestic  water  reservoir.  This  reservoir, 
with  a  capacity  of  332,000  gallons,  is  uncov- 
ered but  protected  with  a  high  steel  fence. 
Two  pumps,  each  with  a  capacity  of  500  gal- 
lons per  minute,  are  located  in  one  of  the 
piers  of  the  highway  bridge  crossing  the  river 
between  the  Government  camp  and  the  con- 
tractor's camp.  The  pumps  are  automatically 
operated  by  electrical  connection  from  a  float 
well  at  the  reservoir,  and  are  so  arranged 
that  they  start  in  sequence,  with  the  second 
pump  "cutting-in"  if  the  reservoir  level  is 
not  maintained  by  the  first.  The  starting 
mechanism  is  so  connected  that  either  pump 
can  be  set  manually  to  precede  tlie  other,  thus 
equalizing  the  wear  on  the  pumps. 

Upon  completion  of  the  dam,  utility  water 
will  be  obtained  through  a  connection  with 
one  of  the  power  penstocks,  from  which  a 
permanent  line  will  lead  to  the  existing 
utility  reservoir.  Except  during  periods  of 
maximum  draw-down  of  the  reservoir,  during 
which  delivery  will  be  accomplished  by  auto- 
matically operated  pumps  installed  in  the 
powerhouse,  the  service  will  be  by  gravity, 
thus  largely  eliminating  the  cost  of  pumping. 

Sewer  System 

Owing  to  the  topography  of  the  camp?  which 
has  a  grade  of  approximately  10  percent  from 
the  hills  toward  the  river,  the  problem  of  dis- 
posing of  storm  water  was  greatly  simplified. 
The  street  system  was  laid  out  on  circular 
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curves  following  the  contours  with  focal  point 
at  the  highest  elevation  in  camp,  intersected 
liy  si  reds  running  radially  from  this  point. 
This  lay-out  causes  the  storm  water  to  ac- 
cumulate on  the  radial  streets  until  It  reaches 
the  curved  main  street  paralleling  the  river, 
in  which  point  it  Is  diverted  Into  large  storm 
drains  which  discharge  it  at  the  river  bank. 
Although  this  system  could  not  be  used  on 
streets  of  great  length  because  of  the  dan- 
gerous amounts  of  water  that  would  accumu- 
late in  the  gutters  of  such  streets,  and  it  re- 
quires that  all  streets  be  hard  surfaced  and 
that  unusual  differences  of  elevation  be  main- 
tained between  the  curbs  at  street  intersec- 
tions in  order  to  convey  the  water  across  the 
streets  without  ponding,  it  is  well  adapted 
in  this  instance,  and  has  made  unnecessary 
a  costly  underground  system  of  storm  water 
drains. 

With  the  storm  water  eliminated  from 
consideration  in  the  system,  the  domestic 
sewers  for  the  camp  were  provided  at  mini- 
mum expense  since  practically  all  services 
are  for  residences.  A  conventional  system 
was  provided,  consisting  of  concrete  pipe  and 
manholes,  with  trunk  sewer  paralleling  the 
river,  and  branch  sewers  between  each  two 
radial  streets.  No  flush  tanks  were  provided 
in  i  he  system,  and  experience  has  shown  that 
they  are  not  needed  in  this  system  since  regu- 
lar inspection  indicates  that  there  is  no  ten- 
dency for  the  sewers  to  clog,  and  that  careful 
Hushing  of  the  lines  once  or  twice  a  year 
will  keep  them  clear. 

Partial  treatment  of  the  domestic  sewage 
Is  provided  by  means  of  an  Imhoff-type  tank 
consisting  of  two  compartments,  so  designed 
tint  flow  can  be  reversed  periodically,  and 
that  the  effluent  and  the  digested  sludge  can 
be  discharged  into  the  river  by  gravity  below 
low  water  level.  As  the  minimum  dilution  at 
the  lowest  stage  of  the  river  is  estimated  to 
be  1 :  70,000,  and  as  there  are  no  communities 
using  the  river  water  within  75  miles  down- 
stream from  the  camp,  there  is  no  possibility 
of  creating  a  nuisance.  Moreover,  although 
the  treatment  tank  is  necessarily  very  close 
to  the  houses  farthest  downstream  in  the 
camp,  no  trouble  has  been  occasioned  by  odors 
from  the  tank.  Flow  is  reversed  through  the 
lank  about  once  per  month,  and  the  digested 
sludge  is  discharged  at  the  same  time.  The 
tank  is  thoroughly  cleaned  each  month,  and 
n •<..,. ,i>  itself  immediately  after  being  placed 
in  operation. 

Fire  Protection 

Standard  4-inch  fire  hydrants  with  two 
-'..inch  butts  have  been  installed  on  the 
utility  water  lines  at  intervals  of  approxi- 
mately 400  feet.  A  flre  truck,  with  hose  ca- 
liacity  of  1.200  feet  and  an  auxiliary  chemical 
lank,  is  maintained  at  the  fire  station,  which 
is  housed  iii  the  same  building  with  the  Oov- 
ernmciit  garage,  but  •.< -pa  rated  from  the  gar- 
age portion  of  the  building  by  concrete  walls. 
Two  men  from  the  force  account  organiza- 


tion sleep  at  the  lire  station,  and  other 
members  of  the  flre  department,  of  which 
the  superintendent  of  force  account  organi- 
zation Is  chief,  can  be  summoned  from  their 
residences  by  means  of  an  electric  alarm  bell 
system  which  incliuk's  bells  in  the  homes  of 
the  chief  and  assistant  chief,  and  bells  in 
the  temporary  dormitories  where  the  single 
men  of  the  force  account  crews  are  housed. 
A  manually  controlled  electric  siren  is  also 
mounted  on  a  light  pole  near  the  station. 

The  camp  is  provided  with  u  fire-alarm 
system,  with  standard  pull  boxes  placed  on 
the  light  poles  at  alternate  street  intersec- 
tions. By  an  interconnection  between  con- 
trol boards,  the  Mason  City  (contractor's 
camp)  fire  department  and  that  in  Coulee 
Dam  are  warned  of  all  fires  hi  either  camp. 
As  the  contractor's  camp  is  also  provided 
with  alarm  boxes,  either  department  can  be 
summoned  if  necessary  to  a  fire  in  the  other 
camp  by  repeating  the  box  signal  nearest  the 
fire.  No  serious  fires  have  occurred  in  either 
camp. 

Garbage  Disposal 

Garbage  is  collected  twice  each  week,  and 
is  disposed  of  by  burning  in  the  open  at  a 
waste  dump  approximately  IVi  miles  up- 
stream from  the  camp  and  well  away  from 
any  area  for  which  it  could  create  a  nui- 
sance. In  order  to  eliminate  as  far  as  pos- 
sible the  dumping  of  garbage  indiscriminately 
by  residents  of  the  surrounding  communities 
where  garbage  service  is  inadequate,  the 
dump  may  be  used  by  anyone  in  the  area. 
This  permission  has  practically  stopped  a 
practice  which  was  unsightly  and  aggra- 
vating, and  threatened  to  become  a  menace 
from  the  sanitation  standpoint. 

Recreation  Facilities 

The  recreation  center  of  the  camp,  con- 
centrated near  the  school,  consists  of  a  soft- 
ball  field,  swimming  pool,  tennis  courts,  a 
combination  hand-ball  court  and  practice 
court  for  tennis,  and  a  horseshoe  court.  All 
these  facilities  are  well  lighted  for  night 
use.  Through  the  sale  of  swimming  pool 
tickets,  two  lifeguards  are  provided  at  the 
pool  during  the  summer  season,  and  the  col- 
lections also  help  to  maintain  the  other 
recreation  services.  Water  for  the  pool  is 
obtained  from  the  utility  system  for  the 
camp,  chlorinated  heavily  enough  to  Insure 
a  continuous  residual  in  the  pool.  The  river 
water  in  summer  acquires  a  temperature  of 
<•••>  to  63°  P.,  so  that  little  additional  heat 
is  required  from  the  sun  to  provide  a  sail-. 
factory  temperature  for  swimming.  As 
could  be  expected  in  the  hot.  dry  summer 

climate  at  Coulee   1>; the   pool   is  a   very 

popular  feature,  and  during  periods  of  maxi- 
mum use  it  is  emptied  and  thoroughly 
cleaned  each  Monday  morning.  Usually  by 
late  afternoon,  and  always  by  the  following 
morning,  the  sun  has  raised  the  water  to  a 
satisfactory  bathing  temperature  of  72°  F. 


or  over.  Siitlii  ienl  fresh  water  is  supplied  to 
the  pool  lo  completely  change  the  water 
t  win-  daily.  A  close  check  of  the  sanitary 
condition  of  the  pool  is  maintained  by 
Hie  local  representative  of  the  Slate  health 
department. 

Maintenance  of  Camp  Buildings 

As  is  the  custom  among  all  good  landlords, 
the  CovernnuMit  provides  careful  and  continu- 
ous maintenance  of  the  camp  buildings.  A 
small  crew  of  painters  is  employed  steadily 
on  such  maintenance,  to  the  end  that  the 
exterior  and  interior  woodwork  of  the  build- 
ings is  painted  about  each  4  years. 

One  of  the  unusual  maintenance  problems 
encountered  was  the  breaking  of  the  so-called 
"plaster  lock"  in  several  of  the  ceilings  in  the 
Government  houses.  This  cracking  of  the 
tongue  of  plaster  between  the  lath,  that  holds 
the  ceiling  plaster  to  that  extruded  behind  the 
lath,  is  thought  to  have  been  caused  by  the 
heavy  blasting  that  was  necessarily  done  in  the 
immediate  vicinity  of  the  camp  during  rock  ex- 
cavation operations.  It  was  found  that  large 
areaa  of  some  ceilings  were  affected,  and  were 
in  danger  of  falling.  The  use  of  melted  sul- 
phur poured  above  the  ceilings  after  they  had 
been  blocked  tight  against  the  lath  is  believed 
to  be  unique.  It  has  effectively  corrected  the 
difficulty  at  a  cost  estimated  to  be  less  than  10 
percent  of  the  cost  of  tearing  off  and  re- 
placing the  plaster,  not  to  mention  the  incon- 
venience to  the  residents  that  the  latter 
method  of  repair  would  have  involved. 

To  anyone  familiar  with  the  temporary 
nature  and  unsatisfactory  living  conditions 
that  were  general  in  construction  camps  of 
even  25  years  ago,  the  air  of  permanence  and 
of  pleasant  living  conditions  evident  In  this 
modern  Government  camp  are  a  revelation 
and  a  striking  contrast.  It  emphasizes  the 
long  step  ahead  that  has  been  taken  in  a 
quarter  century  to  provide  comfort  and  cou- 
teninient  for  construction  employees. 

Awards  Presented  at  Safety 
Meeting 

AT  a  joint  safety  meeting  of  Bureau  of  Rec- 
lamation and  contractor's  employees  held  in 
Government  camp  at  Shasta  Dam,  Central 
Valley  project,  on  May  10  last,  the  National 
Safety  Council  President's  medal  was  pre- 
sented to  N.  A.  Takala,  Bureau  employee,  in 
recognition  of  his  successful  resuscitation  of 
B.  S.  Hodges  at  Coram  track  hopper  on  Oc- 
tober 20,  1940.  Mark  Whitaker,  Pacific  Con- 
structors, Inc.,  and  George  Haze,  Columbia 
Construction  Co.,  Inc.,  employees,  were  given 
awards  of  recognition  by  their  respective  com- 
panies for  their  work  in  rescuing  B.  S.  Hodges 
from  the  sand  hopper. 

A  certificate  attesting  100  percent  first  aid 
training  by  Reclamation  employees  at  Shasta 
Dam  was  presented  to  the  Bureau  on  .May  10 
by  H.  B.  Humphrey  of  the  Bureau  of  Mines. 
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Reclamation  Progress  in  Idaho ' 


THE  story  of  reclamation  In  Idaho  begins 
with  a  chapter  on  private  initiative — the 
splendid  Twin  Falls  enterprise,  now  one  of 
the  largest  and  most  successful  private  irri- 
gation developments. 

In  conserving  the  water  from  one  of  the 
most  magnificent  streams  in  the  West  and 
applying  it  to  an  area  of  fine  land,  the 
people  of  the  Snake  River  Valley,  through 
their  energy  and  foresight,  accomplished 
much,  first  through  private  initiative,  as 
demonstrated  by  the  highly  successful  Twin 
Falls  developments,  then  through  Federal 
assistance  under  the  Reclamation  Act,  which 
resulted  in  the  construction  of  the  Minidoka 
project,  and  finally  by  the  wonderful  spirit 
of  cooperation  between  private  enterprise, 
the  State  and  Federal  Government  which  is 
exemplified  by  the  organization  of  the  Amer- 
ican Falls  Reservoir  District,  and  the  ad- 
vancement of  $3,377,000  by  the  contractors 
for  American  Falls  water,  making  possible 
the  construction  of  the  American  Falls 
Reservoir. 

An  unprecedented  undertaking  at  the  time, 
the  American  Falls  District  pointed  the  way 


1  Digest  of  an  address  by  S.  O.  Harper.  Chief 
Engineer,  Bureau  of  Reclamation,  May  10,  1941, 
before  the  meeting  at  Twin  Falls,  Idaho,  of  the 
Idaho  State  Reclamation  Association. 


for  cooperation  between  private  irrigation 
enterprises  and  the  Bureau  of  Reclamation. 
It  also  pointed  the  way  in  stream  adminis- 
tration by  the  efficient  distribution  of  water 
from  one  of  the  most  complicated  river  sys- 
tems in  the  country,  comprising  100  canals 
and  7  reservoirs  with  a  total  capacity  of 
2,870,000  acre  feet,  serving  1,187,000  acres 
of  land. 

The  story  of  Federal  reclamation  in  Idaho 
begins  in  May  1904,  soon  after  the  Twin 
Falls  enterprises  were  started.  The  engi- 
neers of  the  Reclamation  Service,  then  a 
branch  of  the  Geological  Survey,  established 
a  camp  on  the  banks  of  the  Snake  River 
some  distance  below  the  present  site  of  Mini- 
doka Dam.  Inhospitable  sagebrush  plains 
stretched  away  from  them  in  every  direction. 
Their  campfire  was  the  only  evidence  of 
human  habitation  within  30  miles.  Two  and 
one-half  years  later  in  that  same  district, 
there  were  3  towns,  3  newspapers,  3  banks, 
and  4,000  inhabitants.  Federal  irrigation 
had  come  to  Idaho. 

Rapid  Transportation 

The  accomplishment  of  turning  a  portion 
of  the  "Great  American  Desert"  into  a  fine 
agricultural  community  within  30  months 


Boise  diversion  dam  and  power  plant 


borders  on  the  miraculous.  It  typifies  the 
spirit  of  Idaho — a  spirit  that  leads  its  people 
to  transform  their  dreams  into  realities. 

Following  the  passage  of  the  Reclamation 
Act  in  1902,  this  transformation  took  place 
with  rapidity.  In  1908,  the  Reclamation 
Service  began  surveys  in  the  Minidoka  area. 
Within  3  years  water  was  being  delivered  to 
project  lands.  Jackson  Lake  and  American 
Falls  Dams  were  built  to  provide  additional 
storage,  and  shortage  of  irrigation  water  has 
not  been  a  serious  problem  in  the  lower 
valley  since. 

While  the  development  of  the  Minidoka 
project  was  in  progress,  the  Reclamation 
Service  was  active  In  another  part  of  the 
State.  By  1908  three  main  features  of  the 
Boise  project  were  completed.  The  first  of 
these  was  the  Boise  Diversion  Dam ;  the 
second,  the  Deer  Flat  Reservoir;  and  the 
third,  a  40-mile  canal  connecting  the  two. 

Decision  was  also  made  to  provide  addi- 
tional storage  by  building  a  dam  a  short  dis- 
tance below  the  point  where  the  south  fork 
of  the  Boise  River  joined  the  main  stream. 
The  construction  of  the  world-famous  Arrow- 
rock  Dam  was  begun  at  this  site  in  1912  and 
completed  in  1916. 

In  addition  to  the  irrigable  lands  along  the 
Boise  River,  It  was  early  established  that 
large  tracts  of  land  in  the  Payette  River 
Valley  were  eminently  suitable  for  irrigation. 
Construction  of  the  Black  Canyon  Dam  was 
undertaken  late  in  1922  and  water  was  deliv- 
ered to  project  lands  through  the  new  works 
during  the  irrigation  season  of  1924. 

To  provide  an  additional  water  supply  and 
to  make  possible  a  more  uniform  stream  flow 
for  the  production  of  power  at  Black  Canyon 
Dam,  the  Bureau  early  in  1931  completed  the 
Deadwood  Dam  on  the  Deadwood  River  25 
miles  above  its  confluence  with  the  south  fork 
of  the  Payette. 

In  other  areas  of  the  State,  the  recently 
completed  Owyhee  project,  the  major  part  of 
which  is  in  Oregon,  provides  a  water  supply 
for  the  Gem  Irrigation  District  in  Idaho.  In 
1932,  a  third  division  of  the  Minidoka  project 
known  as  the  Gooding  division  was  completed 
to  supply  the  lands  in  American  Falls  Reser- 
voir District  No.  2  with  American  Falls  water, 
through  the  70-mile  Milner-Gooding  Canal,  to 
supplement  a  partial  water  supply  from  Wood 
River.  Last  year  the  Upper  Snake  River 
storage  project,  consisting  of  Island  Park 
and  Grassy  Lake  Dams  and  Crosscut  Canal, 
was  completed  to  provide  supplemental  stor- 
age for  a  large  acreage  included  in  the  Fre- 
mont-Madison Irrigation  District. 

After  being  deferred  in  1910  for  future  de- 
velopment, construction  of  the  distribution 
system  for  the  Payette  division  of  the  Boise 
project  was  started  in  1935.  The  system  has 
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been  completed  for  27,000  acres  of  gravity 
lands,  of  which  12,000  acres  were  Irrigated  In 
1940.  Construction  of  the  Cascade  Dam  and 
Reservoir  on  the  Payette  River,  which  will 
insure  an  adequate  water  supply  for  all  lands 
in  the  1'nyette  division  will  be  commenced 
during  the  present  year. 

Electric  Power  Generation 

Very  early  in  the  history  of  the  Reclama- 
tion Service,  the  possibilities  of  electric  power 
production  were  recognized.  In  Idaho  the 
Bureau  pioneered  in  the  generation  of  power 
at  Minidoka  power  plant. 

The  site  at  Minidoka  was  favorable  for 
hydroelectric  development,  and  the  power 
plant,  which  was  constructed  primarily  to  pro- 
vide power  for  pumping  to  the  lands  in  the 
Burley  Irrigation  District,  provided  the  first 
opportunity  for  large-scale  distribution  of 
power. 

In  the  early  days  of  its  service  the  Minidoka 
plant  was  unusual  in  many  respects  and  the 
results  from  Its  operation  were  even  more  so. 
As  the  energy  requirements  for  irrigation 
pumping  absorbed  the  capacity  of  the  plant 
only  during  the  summer  months,  it  left  the 
Bureau  faced  with  the  problem  of  having  an 
idle  plant  during  the  winter  season. 

The  domestic  and  commercial  utilization  of 
electric  energy  produced  at  the  plant  during 
the  winter  months  made  the  Minidoka  project 
one  of  the  unique  agricultural  regions  of  the 
world,  unique  In  that  large  numbers  of  rural 
dwellers  enjoyed  the  benefits  of  electrified 
homes  at  a  time  when  electricity  was  some- 
thing of  a  luxury  for  city  dwellers  where 
large  centers  of  population  made  distribution 
comparatively  simple. 

It  is  interesting  to  note  that  In  Idaho  the 
average  kilowatt-hour  use  per  rural  customer 
is  more  than  twice  the  average  for  the  Nation 
as  a  whole. 

On  the  Boise  project  a  1,875-kilowatt  power 
plant  was  placed  in  operation  in  1912.  In 
I '•'--"•  tlie  Bureau  constructed  another  power 
plant  in  Idaho.  This  was  at  Black  Canyon 
Dam,  with  two  4,000-kilowatt  generators. 

The  accomplishments  during  the  39  years 
since  the  passage  of  the  Reclamation  Act 
[may  be  summarized  as  follows:  the  area  ir- 
rii:;in'd  entirely  with  Government  project 
which  is  approximately  400,000  acres.  An 
additional  800,000  acres  is  furnished  a  sup- 
plemental water  supply  from  reservoirs  con- 
structed by  the  Bureau.  The  total  value  of 
lands  and  improvements  dependent  on  this 
water  supply  exceeds  $100,000,000,  and  the 
total  value  of  crops  produced  on  all  proj- 
ects since  the  first  operations  began  reaches 
i In'  astounding  total  of  nearly  $800,000,000. 

Power  plants  constructed  on  Bureau  of 
,  Reclamation  projects  In  Idaho  have  a  total 
|  installed  capacity  of  18,275  kilowatts.  To  the 
i  end  of  1940  there  has  been  expended  on  Fed- 
Jeral  reclamation  projects  in  that  State  the 
I  sum  of  $44,070,000.  Repayment  of  construc- 
tion costs  to  the  Reclamation  fund  has 


Black  Canyon  dam  and  power  plant 


Arrowrock  reservoir  spills 
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To  the  left,  desert  waste;  to  the  right,  a  fertile  valley  created  by  irrigation,  Boise  project 


amounted  to  $14,084,000.  Outstanding  in 
meeting  its  obligations  to  the  Government  is 
the  Minidoka  Irrigation  District,  which  has 
repaid  $2,615,000  of  a  total  indebtedness  of 
$2,801,000,  or  93  percent.  With  this  record 
of  repayment  and  with  these  figures  of  wealth 
added  to  the  resources  of  the  State  and  the 
Nation,  who  can  say  that  the  investment  has 
not  been  a  wise  one? 

The  next  major  project  to  be  undertaken 
in  Idaho  will  be  the  Anderson  Ranch  Dam 
and  power  plant  on  the  south  fork  -of  the 
Boise  River.  Plans  and  specifications  are 
practically  complete  and  advertisement  for 
bids  will  be  issued  in  the  near  future.  This 
multiple-purpose  flood  control,  power,  and  ir- 
rigation project  will  help  round  out  the  water 
supply  for  the  Boise  Valley.  The  total  cost 
of  features  as  presently  planned  will  be  ap- 
proximately $13,100,000,  of  which  the  sum 
of  $4,650,000  is  allocated  to  irrigation.  The 
total  capacity  of  the  reservoir  will  be  500,000 
acre  feet. 

The  first  Wheeler-Case  project  has  been 
set  up  for  approval  in  Idaho,  the  Mann  Creek 
project  near  Weiser,  which  is  expected  to 
be  cleared  for  construction  in  the  near  future. 

In  southwestern  Idaho,  a  complete  inven- 
tory of  the  irrigation  possibilities  in  the 
Weiser  River  Basin  will  soon  be  completed. 
Reports  on  a  number  of  other  projects  in 
this  basin  will  be  made  in  the  course  of 
the  next  few  years  to  the  end  that  the  possi- 
bilities of  water  utilization  may  be  fully 
realized. 

A  comprehensive  investigation  is  also  under 
way  looking  to  the  diversion  of  the  surplus 
waters  of  the  Payette,  Salmon,  and  Boise 


Rivers  to  irrigate  around  400,000  acres  of 
land  in  the  vicinity  of  Mountain  Home. 
Flood  control  will  be  an  important  item  in 
the  planning  of  two  large  reservoirs,  and 
the  project  presents  possibilities  of  power 
development  in  amounts  greater  than  the 
entire  power  output  in  Idaho  today.  Substan- 
tial cooperation  is  being  afforded  by  the  State 
and  other  interests,  and  with  reasonable  Fed- 
eral appropriations  the  plans  for  this  project 
should  be  completed  in  about  two  years.  The 
initial  unit  of  the  Mountain  Home  project  is 
the  Cascade  Reservoir,  now  proceeding  to 
construction. 

A  conclusive  investigation  of  the  Bruneau 
project,  where  private  interest  in  the  past 
have  proposed  numerous  plans,  is  being  con- 
sidered, but  funds  have  not  been  made  avail- 
able to  undertake  this  work. 

On  the  Upper  Snake  River  there  is  need 
for  giving  further  attention  to  the  Grand 
Valley  storage  development  to  determine 
where  the  waters  should  be  utilized,  giving 
preference  to  existing  irrigation  developments 
to  the  extent  of  their  real  needs. 

On  both  sides  of  the  Snake  River  numerous 
small  tributaries  present  possibilities  for 
added  development,  but  investigations  must 
await  the  availability  of  adequate  funds. 

An  investigation  is  in  progress  in  the  Lewis- 
ton  Orchards  area  to  determine  the  possibili- 
ties of  providing  an  adequate  water  supply  for 
the  orchard  area. 

At  Couer  d'Alene  investigations  are  in  prog- 
ress on  a  reduced  Rathdrum  Prairie  project 
which  may  be  well  adapted  for  construction 
under  the  Wheeler-Case  law.  An  item  delay- 
ing the  completion  of  the  report  on  this  proj- 


ect is  an  arrangement  for  the  use  of  Grand 
Coulee  power  for  pumping  purposes. 

In  the  vicinity  of  Salmon  City  and  Challis, 
Idaho,  plans  are  being  worked  out  for  the  irri- 
gation of  additional  lands  an  dthe  supplement- 
ing and  supplies  to  lands  inadequately  irri- 
gated, and  a  report  on  a  part  of  the  area  is  an- 
ticipated in  the  near  future.  Flood  control 
may  play  a  part,  on  Lemhi  River  development. 

In  the  Bear  River  Basin  the  Bureau  has 
been  engaged  more  than  2  years  in  assembling 
basic  data  on  irrigated  area,  irrigable  areas, 
and  reservoir  sites  looking  toward  a  compre- 
hensive plan  of  further  development  without 
interfering  unduly  with  power  production. 

Idaho's  Development  Possibilities 

The  irrigated  area  of  the  State  has  grown 
from  200,000  acres  in  1880  to  about  2,000,000 
acres  in  1940.  While  much  is  known  of  the 
potentialities  of  the  Snake  River  plain,  little 
is  as  yet  known  of  the  possibilities  in  other 
parts  of  the  State.  On  the  basis  of  the  avail- 
able information  it  is  estimated  that  the  irri- 
gated area  within  the  State  will  ultimately 
exceed  5,000,000  acres  and  may  closely  ap- 
proach 6,000,OCO  acres. 

Existing  power  installations,  almost  en- 
tirely hydro  developments,  total  nearly  300,000 
kilowatts,  with  an  annual  production  of  1,500,- 
000,000  kilowatt-hours  annually  of  electric 
energy,  of  which  more  than  one-third  is  trans- 
mitted out  of  the  State. 

Too  little  is  known  of  the  possibilities  of 
power  development  within  the  State  to  make 
possible  a  reliable  estimate  of  probable  future 
growth.  The  Snake  River  itself  presents 
power  production  possibilities  rivaling  those 
of  the  Columbia  River.  Its  numerous  tribu- 
taries likewise  have  impressive  possibilities. 
The  canyon  of  Snake  River  between  Hunting- 
ton  and  Lewiston  has  power  potentialities 
that  rival  Grand  Coulee.  It  is  conservative 
to  say  that  if  markets  could  be  made  available 
within  practicable  transmission  distances, 
these  streams  could  readily  produce  several 
billions  of  kilowatt-hours  of  energy  anually. 
In  the  northern  part  of  the  State  the  Cabinet 
Gorge  power  project  has  been  reported  on  by 
the  Bureau  and  its  development  appears  likely 
at  some  future  time  when  the  output  of  Grand 
Coulee  is  fully  used. 

Central  and  northern  Idaho  abound  in 
mineral  resources  and  the  utilization  of  the 
power  resources  in  the  mining,  reduction, 
and  processing  of  metals,  together  with  an 
extensive  industrial  development,  is  yet  in  its 
infancy.  These  areas  are  also  rich  in  wood 
and  nonmetallic  minerals,  important  in  the 
manufacture  of  synthetic  products. 

The  State  Legislature  with  the  support  of 
the  Governor  and  the  State  Commissioner  of 
Reclamation  has  just  taken  a  forward  step 
in  the  development  of  the  State's  water  re- 
sources by  appropriating  $50,000  to  the 
State  Department  of  Reclamation,  of  which 
$40,000  is  available  for  investigation  work  in 
cooperation  with  the  Bureau  of  Reclamation. 
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Origin  of  Names  of  Projects  and  Project 
Features  in  Reclamation  Territory' 


Altus  Project,  Oklahoma 

TIIK  most  easterly  project  of  the  Bureau 
occupies  n  70,000-acre  unit  in  southwestern 
Oklahoma,  lying  In  the  Red  River  basin  from 
which  the  water  supply  is  taken. 

Altiit. — The  ciiy  from  which  the  project 
derived  Its  name  came  about  through  the 
necessity  of  n  townsite  for  early  settlers  of 
the  old  town  of  Frnzer,  located  21/:  miles 
west  of  the  present  city  of  Altus,  where  the 
waters  of  Salt  Fork  of  Red  River  and  Bitter 
Creek  would  inundate  the  property  of  the 
early  settlers  of  the  community.  Frazer  was 
established  in  the  spring  of  1885.  For  years 
the  community  prospered,  until  in  the  spring 
of  1891  the  Salt  Fork,  raised  by  rain,  left 
its  banks  above  the  town  and  flooded  Bitter 
Creek,  creating  a  stream  more  than  one-half 
mile  wide  at  the  townsite.  Its  inhabitants 
moved  to  higher  land  and  named  the  new 
town  Altus,  a  Latin  word  meaning  "high." 

It  is  significant  to  note  that  this  project 
\\as  included  In  the  territory  known  as  the 
"Kingdom  of  New  Spain"  and  was  involved 
in  the  "Greer  County  Question,"  an  expres- 
sion applied  to  the  long  dispute,  1843-1930, 
first  between  the  United  States  and  Texas, 
and,  later  between  Oklahoma  and  Texas, 
involving  the  boundary  Hue  which  was  to 
determine  whether  the  territory  known  as 
.  Greer  County,  Texas,  lying  between  the 
North  Fork  of  the  Red  River  and  the  Red 
River  on  the  east  and  south  and  the  100th 
meridian  on  the  west,  was  a  possession  of 
the  United  States  or  of  the  State  of  Texas. 
The  issue,  in  brief,  hinged  upon  the  Treaty 
of  1819,  defining  the  boundary  line  between 
Spain  and  the  United  States,  which  line  was 
later  accepted  by  the  United  States  and 
Texas  as  the  boundary  line  between  these 
two  sovereignties.  The  true  location  of  the 
100th  meridian  was  undecided  for  34  years. 
Four  projections  were  made,  the  largest  dis- 
crepancy being  some  70  miles.  The  end  came 
in  I'.ttO  through  the  acceptance  by  the  Stales 
of  Oklahoma  and  Texas  of  the  decision  of  the 
I 'nil i'd  States  Supreme  Court  In  the  matter. 

Oklahoma. — This  state  has  occupied  a 
peculiar  position  as  the  converging  point  of 
many  and  varied  civilizations.  The  names 
that  have  been  given  to  Its  cities,  towns. 
rivers,  and  mountains  are  a  reflection  of  tho 
romance  of  its  racial  and  pioneering  past. 
The  rhythmic  combination  of  tones  of  French, 
Spanish,  Knglish,  and  Indian  tongues  are  to 
be  found  in  contiguity  in  the  names  of  Its 


salient  features  and  produce  a  medley  In 
Oklahoma  nomenclature  that  is  not,  perhaps, 
to  be  equalled  anywhere  else  in  the  United 
Slates.  The  name  Oklahoma  was  derived 
from  two  Choctaw  words:  Okla,  meaning 
"people",  and  huma  or  homma,  meaning 
"red". 

Wichita  Mountains. — These  mountains  are 
a  prominent  physical  feature  of  the  storage 
works  and  main  canal  and  were  named  from 
the  Wichita  Indians  who  lived  in  that  region. 
Prior  to  the  19th  century  they  were  known 
to  the  Spaniards  as  Sierra  Fumanos.  Among 
the  more  prominent  peaks  in  this  vicinity 
are  Table,  Tepee,  and  King  Mountains. 
Shortly  after  the  Kiowa  and  Comanche  In- 
dian Reservation  was  opened  to  settlement 
in  1901,  gold  miners  swarmed  in  from  all 
parts  of  the  United  States  to  the  Wichita 
Mountains.  At  one  time  every  little  gulch 
had  a  group  of  cabins  and  tents.  Hills  were 
honeycombed  with  exploration  tunnels  and 
shafts.  Several  mining  towns  were  started 
and  post  offices  established.  These  have  now 
become  obliterated.  Today  the  only  evidence 
of  former  events  are  a  few  abandoned  roads 
and  trails. 

Red,  River. — This  name  is  from  the  color 
of  the  water  which  was  derived  from  the 
Permian  red  beds  throughout  the  greater 


part  of  its  course.  In  southwestern  Okla- 
homa there  are  four  branches  of  Red  River, 
namely,  North  Fork,  South  Fork,  Elm  Fork, 
and  Salt  Fork.  This  river  was  known  to 
the  Spanish-Mexicans  as  Rio  Roxo  de  Nacog- 
doclies;  the  French  knew  It  as  Itivere  Rouge 
de  Louisiana;  and  the  Caddo  Indian  name 
was  Conahattlno. 

Immediately  after  the  purchase  of  the 
Louisiana  Territory,  in  1803,  President  Jef- 
ferson began  plans  looking  to  the  exploration 
of  the  territory.  Congress  appropriated 
$3,000  to  finance  such  an  expedition.  On 
October  16,  1804,  the  start  was  made  from 
St.  Catherine's  Landing  near  William  Dun- 
bar's  plantation,  The  Forest.  From  the  start- 
ing point  the  route  took  them  to  the  mouth 
of  Red  River,  up  the  sream  to  the  Washita 
River,  thence  up  the  Washita.  After  being 
out  for  about  4  months,  the  expedition  re- 
turned, having  accomplished  little  that  was 
of  later  Importance  except  securing  a  scien- 
tific description  of  the  country  and  the  mak- 
ing of  observations  that  tended  to  throw 
light  upon  the  general  method  of  frontier 
exploration. 

Altus  Dam  and  Reservoir. — The  dam,  which 
Is  situated  In  .an  area  of  isolated  ridges  and 
barren,  rounded,  granite  exposures  embracing 
the  western  end  of  the  Wichita  Mountains, 


Combining  wheat 


1 A  compilation  of  data  f urnlnlicd  by  C.  L.  Albert- 
ton.  Engineer  on  the  Altug  Project 
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will  create  a  reservoir  approximately  11  miles 
In  length  lying  entirely  in  "Permian  Red 
Beds."  The  original  name  of  the  dam  was 
Lugert,  after  the  first  merchant  and  post- 
master of  a  town  bearing  the  same  name,  in- 
cluded in  the  reservoir  area. 

Blair. — This  town,  one  of  the  principal  agri- 
cultural centers  of  the  project  on  the  Santa 
Fe  Railroad  10  miles  north  of  Altus,  derived 
its  name  from  a  contractor  who  helped  build 
the  railroad. 

Elmer. — The  town  of  Elmer  was  also  named 
after  a  contractor  who  helped  construct  the 
Santa  Fe  Railroad. 

Martha. — The  town  of  Martha  was  estab- 
lished by  the  M.  K.  &  T.  Railroad  Co.  in  1890, 
and  was  named  in  honor  of  Martha  Meddln,  a 
minister's  daughter,  who  resided  in  the  town 
at  the  time  the  railroad  was  built. 

Humphreys. — A  small  town,  located  in 
southeast  portion  of  the  project,  derived  its 
name  from  James  Humphreys,  one-time  stock 
rancher  residing  in  that  vicinity. 

Story  of  Boulder  Dam 
To  Be  Released  Soon 

AN  illustrated  booklet,  "The  Story  of  Boulder 
Dam,"  is  expected  to  be  released  by  the  Bu- 
reau of  Reclamation  shortly,  as  soon  as  copies 
are  received  from  the  Government  Printing 
Office.  It  will  be  distributed  free  on  request. 

The  new  booklet  will  have  about  75  pages 
of  information  on  the  creation  of  this  en- 
gineering achievement,  from  the  earliest  in- 
vestigations of  the  wild  Colorado  River 
through  the  actual  construction  of  the  dam 
to  the  widespread  benefits  resulting  from  its 
work  in  the  Southwest. 

The  booklet  will  have  an  attractive  two- 
color-tone  cover.  It  will  be  amply  illustrated 
and  have  a  dozen  charts,  diagrams,  and  maps. 

Ever  since  foundation  explorations  for 
Boulder  Dam  were  begun  the  public  at  large 
has  been  intensely  interested,  compelling  the 
Bureau  to  answer  many  inquiries.  The  Bu- 
reau has  endeavored  to  save  time  and  money 
by  the  issuance  of  leaflets,  circulars,  folders, 
and  reprints  to  convey  the  desired  informa- 
tion. None  of  them,  however,  has  been  suffi- 
ciently comprehensive  to  reply  to  the  ma- 
jority of  questions  that  arise  in  the  public 
mind.  It  is  believed  that  "The  Story  of 
Boulder  Dam"  will  serve  this  purpose. 

Although  attempt  has  been  made  to  in- 
clude as  much  detail  as  possible,  the  book- 
let is  primarily  a  publication  designed  for 
general  public  consumption.  As  such  it  is 
not  a  weighty  nor  technical  document  but  an 
interesting  tale  in  story  form  whose  facts 
are  arranged  to  preserve  the  highly  interest- 
ing elements  of  drama  involved  in  the  con- 
struction of  this  magnificent  dam,  the  highest 
in  the  world. 

It  is  hoped  that  the  new  publication  will 
serve  to  answer  most  of  the  numerous  ques- 
tions about  the  dam  and  also  lead  the  public 
to  a  better  understanding  of  the  problems 


Flood  waters  over  Altus  dam  from  south 


involved  In  its  construction  and  of  the  wealth 
of  the  contribution  now  being  made  by  the 
dam  to  the  Southwest  and  to  the  entire 
Nation. 

Time  on  Their  Hands 

THIS  book  published  on  June  21,  1941,  is  a 
report  on  recreation  made  to  the  American 
Youth  Commission  of  the  American  Council  on 
Education  by  C.  Gilbert  Wrenn,  professor  of 


educational  psychology  of  the  University  of 
Minnesota,  and  D.  L.  Harley,  commission  staff 
member.  It  treats  the  subject  of  leisure  time 
needs  of  the  Nation's  youth,  and  states  that 
the  average  American  family  pays  $15  to 
make  a  round  trip  to  the  nearest  national 
forest,  which  cost  covers  transportation  only. 
The  book  has  267  pages,  is  illustrated,  and 
sells  for  $2.  Copies  may  be  secured  from  the 
American  Council  on  Education,  744  Jackson 
Place,  Washington,  D.  C. 


Pickwick  Landing  Project 
Third  T.  V.  A.  Technical  Report 


ANNOUNCEMENTS  have  been  made  in  previ- 
ous issues  of  the  ERA  of  the  issuance  by  the 
Tennessee  Valley  Authority  of  Technical  Re- 
ports Nos.  1  and  2,  "The  Norrls  Project"  and 
the  "Wheeler  Project,"  respectively.  The 
third  in  the  series,  Technical  Report  No.  3, 
"The  Pickwick  Landing  Project,"  has  just 
been  published,  as  announced  by  T.  V.  A. 
This  report,  which  has  been  prepared  to  give 
to  the  engineering  profession  and  the  general 
public  facts  about  the  planning,  design,  and 
construction  of  the  Pickwick  Landing  project 
on  the  Tennessee  River,  contains  431  pages 
and  114  illustrations. 

The  report  covers  the  general  program  of 
the  unified  development  of  the  Tennessee 
River  system  and  describes  the  part  that  the 
Pickwick  Landing  project  plays  in  this  de- 


velopment ;  the  preliminary  project  investiga- 
tions, including  social  and  economic  studies; 
lock,  dam,  and  powerhouse  designs ;  access 
roads ;  employee  housing ;  construction  meth- 
ods, including  construction  plant  and  river 
diversion ;  reservoir  adjustments,  such  as  res- 
ervoir clearing  and  highway  and  railroad  re- 
location ;  initial  operations ;  and  a  complete 
summary  of  construction  costs.  Appendixes 
include  a  complete  statistical  summary  of  the 
physical  features  of  the  project ;  copies  of  the 
engineering  and  geologic  consultants'  reports ; 
and  summaries  of  special  tests  such  as  model 
studies.  Comprehensive  bibliographies  on 
each  phase  of  the  work  are  also  included. 

Cloth-bound  copies  of  this  report  may  be 
procured  from  the  Superintendent  of  Docu- 
ments, Washington,  D.  C.,  at  $1  each. 
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Construction  Progress  on  Continental  Divide 
Tunnel,  Colorado-Big  Thompson  Project 

By  FRANCIS  J.  THOMAS,  Engineer,  and  ROSS  L.  HEATON,  Geologist 


CONSTRUCTION  of  the  Continent.-!!  Divide 
Tunnel,  the  largest  single  unit  of  the  Colorado- 
Big  Thompson  project,  and  the  second  major 
feature  of  the  project  to  be  undertaken,  was 
started  on  June  13,  1940,  by  placing  the  first 
set  of  timber  at  the  east  portal  heading. 
Work  on  the  Green  Mountain  Dam  and 
power  plant,  16  miles  southeast  of  Kremmling, 
Colo.,  was  begun  in  December  1938.  Minor 
construction  features  were  completed  prior  to 
the  starting  of  construction  of  the  tunnel. 

The  Continental  Divide  Tunnel,  which  will 
be  13.06  miles  in  length  with  both  portals  out- 
side the  Rocky  Mountain  National  Park  area, 
will  be  driven  from  both  ends  only,  and  will 
be  the  longest  tunnel  ever  to  be  driven  on 
this  basis.  It  is  the  policy  of  the  National 
I'MI-U  Service  and  the  Bureau  of  Reclamation 
to  preserve  the  natural  beauty  of  the  park  by 
eliminating  the  use  of  adits  and  shafts  in  the 
construction  of  the  tunnel. 

Construction  of  such  a  long  tunnel  from 
two  ends  Increased  the  drainage,  ventilating, 
and  haul  problems  considerably.  As  the  tun- 
nel will  have  an  interior  diameter  inside  the 
finished  concrete  of  9%  feet,  the  excavation 
for  the  entire  tunnel  will  have  to  be  completed 
Iwfore  any  of  the  arch  concrete  lining  can  be 
placed.  This,  in  many  instances,  necessitates 
the  placing  of  supporting  ribs  which  would 
not  be  required  If  the  tunnel  lining  were  to  be 
placed  within  a  short  time  after  excavation 
is  completed.  The  excavation  cost  of  the  tun- 
nel, where  the  minimum  steel  rib  supports  are 
used,  is  Increased  approximately  33  percent 
over  the  unsupported  sections. 

The  following  excerpts  from  the  specifica- 
tions are  presented  to  show  how  excavation 
and  overbreak  are  provided  for : 

"TUNNEL  SECTIONS. — The  'A'  lines  are  lines 
within  which  no  timber  or  steel  supports  for 
the  sides,  roof,  or  other  parts  of  the  tunnel 
shall  be  permitted  to  remain. 

"The  'B'  lines  are  lines  within  which  no 
blocking,  lagging,  spiling,  crown  bnrs,  or  un- 
e\.  ;ivated  material  shall  be  permitted  to 
reniMin:  Provided,  That  after  the  invert  of 
tin-  tunnel  has  been  excavated  to  the  re- 
quired lines,  a  portion  of  the  finer  excavated 
material  may  be  placed  in  the  Invert  between 
the  'B'  line  and  the  'working  floor  line'  shown 
mi  file  drawings  of  typical  sections,  to  form 
:ui  approximately  level  surface  for  tracks  or 
for  use  as  a  working  floor. 

"The  excavation  pat/  lines  are  lines  to 
which  payment  for  excavation  will  be  made, 
and  payment  will,  in  all  cases,  be  made  to 


these  lines  regardless  of  whether  the  limits 
of  the  actual  excavation  fall  inside  or  out- 
side of  them,  but,  in  all  cases,  sufficient  exca- 
vation inside  of  the  excavation  pay  lines  shall 
be  performed  to  provide  for  the  proper  instal- 
lation of  steel  ribs,  steel  liney  plates,  timber 
sets,  blocking,  lagging,  and  foot  blocks.  The 
location  of  the  excavation  pay  line  varies  in 
the  typical  tunnel  sections  shown  on  the 
drawings.  In  any  modifications  or  combina- 
tions of  sections  made  as  herein  provided 
for,  the  position  of  the  excavation  pay  line 
with  respect  to  the  'B'  line  will  not  be 
changed. 

"*  *  *  Upon  completion  of  the  contract, 
the  contracting  officer  will  compute  the  total 
amount  of  material  excavated  in  all  sections 
of  the  tunnel,  except  those  supported  by  steel 
liner  plates,  and,  if  the  total  amount  of  such 
excavation  exceeds  the  total  volume  within 
the  excavation  pay  lines  for  such  sections,  a 
deduction  of  fifteen  dollars  ($15)  per  cubic 
yard  for  each  cubic  yard  of  such  excess  exca- 
vation will  be  made  from  the  final  payment 
due  the  contractor  under  the  contract. 

"*  *  *  The  contracting  officer  will  mark, 
in  the  tunnel,  all  projections  of  rock  or  other 


unexcavated  material  extending  within  the 
required  lines  of  excavation,  and  all  such  pro- 
jections shall  be  removed  within  48  hours 
after  the  projections  are  worked  *  *  *." 

Bids  for  constructing  the  entire  tunnel 
under  one  contract  which  were  opened  on 
June  7,  1939,  were  rejected  because  the  low- 
est bid  submitted  was  too  high,  and  under 
readvertisement  bids  were  again  opened  on 
September  21,  1939.  These  bids  were  also 
rejected  for  the  same  reason.  Between  the 
two  bid  opening  dates  the  east  and  west 
portals  of  the  tunnel  were  excavated  and  the 
sites  cleared  of  timber  by  Government  forces. 
To  the  S.  S.  Magoffin  Co.,  Inc.,  of  Engle- 
wood,  Colo.,  was  awarded  the  contract  on 
April  25,  1940,  for  furnishing  latx>r  and 
materials  and  performing  all  work  for  ex- 
cavating 8,000  feet  of  the  tunnel  at  the  east 
portal  between  stations  698+39  and  618+39, 
the  amount  of  Its  bid  having  been  $471,123. 
On  July  15,  1940,  contract  was  awarded  to 
Platt  Rogers,  Inc.,  of  Pueblo,  Colo.,  on  Its 
low  bid  of  $389,370,  for  furnishing  labor  and 
materials  and  performing  all  work  for  the 
excavation  of  the  west  end  of  the  tunnel 
between  stations  0+00  and  72+00. 


Excavated  material  automatically  dumped 
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Construction  Progress — East  Portal. — The 
contractor,  S.  S.  Magoffin,  Inc.,  began  mov- 
ing equipment  to  the  site  of  the  work  on 
Miiy  1,  1940,  and  started  constructing  th<; 
office,  change  house,  powder  house,  and  shops. 
On  May  22,  1940,  an  extra  work  order  was 
issued  to  the  contractor  for  excavation  of 
the  corewall  trench  and  footing  for  the  core- 
wall  of  the  east  portal  rock  fill  dam  located 
972  feet  downstream  from  the  portal.  The 
crest  elevation  of  this  dam,  when  completed, 
will  be  8,265.  On  August  2G,  another  extra 
work  order  was  issued  for  extending  the  da  in 
corewall  footings  up  both  abutments.  Since 
this  order  was  issued  the  corewall  has  been 
constructed  to  elevation  8,206  across  the  bot- 
tom and  stepped  up  the  right  abutment  to  ele- 
vation 8,236. 

Because  of  the  sliding  nature  of  the  glacial 
materials  in  the  east  portal  cut,  an  extra 
work  order  was  issued  to  the  contractor  on 
February  5,  1941,  for  all  work  required  for 
extending  the  tunnel  cut  from  the  portal  for 
a  distance  of  220  feet.  This  work  consisted 
of  removing  from  the  portal  cut  all  air, 
water,  and  electric  lines,  and  replacing  them 
after  the  construction  of  the  tunnel  extension 
was  completed.  The  tunnel  extension  con- 
sisted of  steel  H-beam  supports  placed  at 
3-foot  centers  resting  on  timbers  leveled  with 
grout  and  supporting  4-inch  timber  lagging 
under  the  backfill.  Compacted  backfill  was 
placed  to  the  top  of  the  arch  lagging  and 
loose  fill  to  10  feet  above. 

The  driving  of  the  tunnel  from  the  east 
portal  has  been  at  an  average  rate  of  36  feet 
per  24-hour  day  for  the  period  from  June 
15,  1940,  to  February  2,  1941,  while  the 
maximum  for  a  24-hour  period  was  54  feet. 
The  contract  covering  excavation  of  the  first 
8,000  feet  at  the  tunnel  heading  was  com- 
pleted on  April  2. 

Contract  was  awarded  to  S.  S.  Magoffin  Co., 
Inc.,  on  February  22,  1941,  on  its  low  bid  of 
$784,711,  for  excavation  of  the  tunnel  from 
station  618+39  to  station  548+39,  a  distance 
of  7,090  feet,  and  placing  concrete  invert  from 
station  698+39  to  station  552+00,  a  distance 
of  14,639  feet,  as  covered  by  Specifications  No. 
950.  The  contractor  acknowledged  the  notue 
to  proceed  with  the  new  contract  on  April  2. 
at  which  time  all  of  the  work  for  the  first 
8,000  feet  of  tunnel  and  supplemental  work 
orders  was  completed.  Delay  in  completing 
the  first  contract  and  the  starting  of  the  sec- 
ond contract  at  the  east  portal  was  due  to  the 
difficulty  the  contractor  experienced  in  obtain- 
ing additional  equipment.  The  first  contra  t 
was  completed  114  days  prior  to  the  expira- 
tion of  the  scheduled  time. 

The  first  1,200  feet  of  the  tunnel  at  the  east 
end  are  driven  through  an  alternation  of  mica 
schists  and  pegmatite  in  fairly  regular  layers 
with  a  definite  attitude,  the  dip  being  toward 
the  portal  end  to  the  right.  From  that  point 
on,  the  tunnel  rock,  except  for  the  occurrence 
of  some  dikes  and  scattered  bodies  of  schist, 
is  entirely  coarse-  to  medium-grained  granite, 
gray,  pink,  and  red  in  color,  to  8,000  feet. 


One  basalt  dike  occurs  at  2,500  feet  and  is 
only  a  few  inches  thick.  Three  others  occur 
at  distances  of  4,180  to  4,230  feet  from  the 
portal.  Two  of  these  are  small  basalt  dikes 
and  the  other  is  11  feet  thick  and  consists  of 
dolerite.  All  of  them  are  approximately  at 
right  angles  to  the  tunnel  Hue. 

There  are  135  faults,  gouge  seams,  and  slip- 
page planes  in  the  first  8,000  feet  at  the  east 
end  of  the  tunnel,  a  remarkably  small  num- 
ber for  a  region  of  mountain  uplift.  Few 
of  them  are  more  than  an  inch  or  so  across 
and  only  about  half  of  them  are  wet.  None 
of  them  produces  large  flows  of  water,  and 
many  are  in  unsupported  ground.  There  are 
no  zones  of  sheared  or  crushed  rock  and  no 
"squeezing  ground." 

Jointing  is  present  everywhere,  usually  in 
three  systems,  two  vertical,  or  nearly  so,  and 
the  other  approximately  horizontal. 

The  greatest  tlnws  of  water  occurred  at 
4,000  and  4,150  feet,  respectively,  from  the 
portal.  They  came  from  flat  seams  in  the 
arch  and  were  interconnected.  The  first  one 
nearly  stop|ied  when  the  second  was  en- 
countered. They  produced  a  total  flow  i Cli- 
mated at  170  gallons  per  minute  but  dimin- 
ished to  a  sustained  flow  of  approximately 
30  gallons  per  minute. 

Steel  support  used  in  the  tunnel  was  made 
necessary  by:  (1)  combinations  of  joint  sys- 
tems and  schist  cleavage,  causing  blocky 
ground;  (2)  water  zones;  (3)  faults  crossing 
one  another  or  cutting  joint  systems.  The 
support  was  used  mostly  us  a  safety  measure. 
there  being  no  "pressure  zones."  Of  the  first 
8,000  feet  driven  at  the  east  portal.  47  per- 
cent of  the  distance  was  supported  by  steel 
ribs. 

A  few  small  mineralized  veins  were  found. 
They  were  mostly  quartz  veins  with  some 
hematite,  fluorite,  calcite,  and  pyrite,  some 
of  which  were  open  fissures  for  short  dis- 
tances and  produced  as  much  as  40  gallons 
of  water  per  minute.  They  invariably  dried 
up  in  a  few  days. 

Construe/ iu  i  niiiTiitiniix — i'.uxt  Portal. — 
Drilling  at  the  easi  portal  heading  is  carried 
out  from  a  track-mounted  drill  carriage, 
accommodating  four  D.  A.  35-I-R.  drills, 
with  provisions  for  one  at  the  crown  for 
drilling1  test  holes.  This  drill  carriage  is 
moved  back  to  allow  for  shooting  and  muck- 
ing operations.  The  drilling  of  holes  for 
removing  tight  rock  projections  within  the 
"B"  line  is  done  from  the  drill  carriage 
after  drilling  at  the  face  is  completed.  Drill- 
ing a  round  of  7-foot  holes  requires  55  min- 
utes to  2  hours,  depending  on  the  type  of 
rock.  Approximately  250  pounds  of  45  and 
60  percent  Gelex  No.  2  explosive  are  used 
in  shooting  an  average  7-foot  round  of  32 
to  40  holes,  or  S  pounds  of  explosive  per 
cubic  yard. 

While  drilling  at  the  face  is  in  progress, 
other  work,  such  as  moving  the  "California 
switch"  nearer  the  face,  if  required,  and 
removing  the  muck  from  the  tunnel  to  the 
waste  dump  is  performed.  The  "California 


switch"  is  a  double  track  siding  which  is 
moved  along  upon  the  main  track  to  provide 
for  the  passing  of  cars  and  equipment.  After 
the  "California  switch"  is  moved  ahead,  the 
track  is  raised  from  the  excavation  invert 
grade  to  9  inches  above  concrete  grade.  Ma- 
terial for  this  is  excavated  from  each  side 
of  the  track,  leaving  two  small  channels  for 
draining  the  tunnel  by  gravity. 

The  tunnel  is  ventilated  by  the  use  of  a 
hlnwer  having  a  5,000  cubic  feet  per  minute 
capacity  at  a  distance  of  6,000  feet.  This 
bower  is  powered  by  a  40-horsepower,  440- 
volt  electric  motor  located  near  the  portal. 

A   1 ster  blower  is  placed  in  the  tunnel  at 

a  distance  of  4,800  feet  from  the  portal.  The 
booster  blower  has  a  capacity  of  5,000  cubic 
t'eei  per  minute  and  is  powered  by  a  .".11- 
horscpower,  44o-volt  electric  motor.  Fresh 
air  is  forced  to  the  tunnel  face  through  a 
20-inch  diameter,  14-gauge,  asphalt  treated 
metal  pipe  with  Hanged  joints  placed  3d  feet 
apart.  The  discharge  end  of  the  pipe  is  kept 
as  near  the  tunnel  heading  as  practicable. 

Air  fur  operating  the  drilling  and  mucking 
operations  in  the  tunnel  is  furnished  by  an 
Ingersoll-Hand  compressor,  having  1,100  cubic 
feet  per  minute  capacity,  which  is  powered 
by  a  200-horsepower,  2,300-volt  electric  motor. 
A  smaller  (Jardner-Denver  compressor,  having 
445  cubic  feet  per  minute  capacity,  which  is 
poweivd  by  a  75-horsepower,  2,300-volt  elec- 
tric motor,  is  placed  in  operation  when  the 
blacksmith  shop  equipment  and  all  other 
equipment  outside  the  tunnel  is  being  used. 
A  I  inch  diameter  air  line  and  a  2-inch  diam 
eter  water  line  are  carried  to  the  heading 
along  the  sides  of  the  tunnel  supported  on  the 
supported  sections  and  on  iron  hooks  wedged 
into  drilled  holes  in  the  unsupported  sections. 

Muck  is  removed  from  the  tunnel  in  spe- 
cially designed  cars  which  permit  automatic 
dumping.  Two  8%-ton  Atlas  electric  locomo- 
tives are  used  in  transporting  the  loaded  cars 
from  inside  the  tunnel  to  the  waste  di'inp. 
while  three  Titan-A-Mancha  electric  mules 
are  used  for  all  locomotive  purposes  at  the 
heading.  The  loaded  cars  are  dumped  by  a 
special  removable  bracket  placed  at  the  tilting 
side  of  each  car.  The  forward  movement  of 
the  cars  cause  the  bracket  to  roll  up  an  in- 
clined track,  thus  tilting  the  cars  and  trip- 
ping the  side  gate  to  allow  the  muck  to  fall 
out  by  gravity.  As  the  cars  move  past  and 
down  the  inclined  track,  they  return  to  their 
normal  position  with  the  side  gates  closed. 
The  tilting  track  may  be  moved  laterally 
along  the  main  track  with  very  little  effort. 
This  system  of  car  dumping  was  developed  by 
the  C.  A.  Card  Co.  of  Denver,  Colo.,  and  had 
been  used  on  the  Carlton  tunnel,  Colorado, 
prior  to  its  use  on  this  tunnel. 

Should  the  test  hole  drilled  at  the  crown 
produce  water,  grouting  is  resorted  to.  Grout- 
ing oft  incoming  water  was  required  initially 
at  two  places,  one  4,000  feet  from  the  portal, 
where  approximately  115  gallons  of  water  per 
minute  were  encountered,  and  at  4,150  feet 
from  the  portal,  where  200  gallons  per  minute 
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Were     encountered.        A     total     of     2M     Sacks     ..f 

cement  wns  forced  through  drill  holes  :il  I  lies,. 
lw<»  places  under  a  maximum  pressure  of  3(K) 
liininds  per  square  inch.  At  -I. .Ml  fed  from 
I  he  iiorlal  a  moderate  anioiint  of  water  wus 
encountered  and  after  forcing  L'.-!7  sacks  of 
cement  into  a  drill  hole  under  a  :MHI  pounds 
per  s«|uart>  inch  pressure  practically  all  of  the 
water  was  grouted  oil'.  After  the  tunnel  head 
ing  had  advain-i>d  to  a  distance  of  7,887  feet 
from  the  portal,  supplemental  grouting  opera- 
lions  were  resorted  to  at  eight  places  within 
::,»iW  feet  beginning  at  4,000  feet  from  the 
portal.  A|ipro\imatel.v  l.lti!)  cubic  feet  of 
m-..iit  were  used  in  grouting  off  (he  greater 
part  of  tile  water  dripping  into  the  tunnel 
In  this  area. 

Grouting  equipment  especially  designed  for 
tunnel  work  was  p'anned  and  constructed  by 
Frank  Merrick.  day-walker  for  the  S.  S. 
Magollin  Co.  The  equipment  consists  of  a 
uvular  air  operated  Gardner-Denver  grout 
pump,  a  grout  mixer,  and  two  grout  storage 
tanks,  all  mounted  on  a  long  track  car.  At 
one  end  of  the  car  is  mounted  a  grout  mixer, 
consisting  of  two  spiral  vanes  180°  apart,  at- 
tached to  a  horizontal  shaft  which  is  turned 
!>>•  a  compressed  air  hoist.  After  the  cement 
and  water  are  added  through  the  top,  they  are 
mixed  and  then  let  into  a  storage  tank  by 
gravity  where  the  mixture  Is  kept  stirred  by 
discharging  air  into  the  mixture  from  a  pipe 
at  the  hot  torn  of  the  tank.  The  grout  is  then 
puni|>ed  from  the  storage  tank  through  a 
llexihle  rubber  suction  hose  into  the  grout 
holes.  Grouting  operations  in  the  tunnel  can 
be  readily  accomplished  by  transporting  the 
grouting  equipment,  together  with  a  loaded 
car  of  cement,  to  any  point  in  the  tunnel 
where  connections  to  existing  air  and  water 
lines  can  be  made. 

Another  unusual  detail  of  the  construction 
operations  employed  by  the  contractor  at  the 
east  portal  is  the  employment  of  detachable 
hits  which  are  removed  and  replaced  at  the 
grinding  shop,  located  near  the  tunnel  portal. 
These  bits,  after  being  used  in  the  tunnel, 
are  detached  and  the  shanks  and  threads 
carefully  inspected.  They  are  then  put 
through  the  milling  process,  which  includes 
first  drawing  the  temper  at  1,800"  F.  and 
then  grinding  or  sharpening  them.  After  the 
hit-  are  sharpened  they  are  finally  tempered 
at  l.l.'iO"  F.  in  an  oil-tired  furnace  having  an 
accurate  pyrometer  control.  Kach  bit  after 

being  in  the  pyrometer-controlled  furnace  is 

placed  near  a  magnet  to  determine  whether 
the  pro|MT  temperature  of  the  bit  has  been 
reached.  If  the  Lit  does  not  detlccl  the  sus 
IMMided  magnet,  it  is  ready  for  the  final  tem- 
peiiug  process  by  ln'iug  placed  on  a  screen 
of  running  water  with  the  culling  edue 
down.  If  the  bit  deflects  the  magnet,  it  Is 
returned  to  the  furnace.  After  the  red- 
hot  bit  is  placed  on  this  screen  it  begins  in 
darken  from  the  bottom  up  and  as  soon  as 
the  black  portion  is  half  way  up.  It  is  placed 
In  hot  water.  This  final  n]ierati<iii  Is  tile 
only  part  of  the  sharpening  and  tcm|K>ring 


Tunnel  supports  control  loose  rock.     The  jumbo  is  used  for  drilling  tunnel 


process  dependent  on  the  judgment  of  man. 
These  hits  are  1%-inch  diameter  original  size, 
and,  after  each  regrinding,  the  diameter  is 
reduced  YW  inch,  allowing  five  uses  or  four 
regrlndings,  as  it  is  impracticable  to  use  bits 
smaller  than  1%-lnch  in  diameter.  Steel  for 
one  complete  round  is  furnished  in  lengths  3, 
5,  7,  9,  and  11  feet,  which  are  loaded  on  cars 
in  the  shop  and  hauled  to  the  heading.  Steel 
up  to  18  feet  in  length  is  also  carried  into  the 
tunnel  for  drilling  test  holes. 

The  use  of  detachable  bits  has  many  ad- 
vantages over  the  conventional  drill  steel; 
first,  almost  any  inexperienced  person  can 
be  trained  in  a  very  short  time  in  perform- 
ing all  of  the  sharpening  and  tempering  oper- 
ations required;  second,  bit  changing  time  is 
accomplished  more  readily;  third,  the  amount 
of  drill  steel  required  is  reduced;  and 
finally,  the  sharpening  crew  is  curtailed  to  a 
minimum. 

Power  is  carried  into  the  tunnel  at  2,300 
M'lis  by  heavily  insulated  No.  2/0  conductor, 
and  is  transformed  down  to  110,  220,  and  440 
volts,  as  required. 

( 'mtxtnirtiuii  I'nii/rt'Kn — Wc.it  1'urtal. — On 
July  2!l,  lillO.  the  contractor,  Halt  Uogers. 
Inc.,  of  1'uehlo.  Colo..  l«-gau  moving  equip 
ment  to  the  she  of  the  west  ]*irlal.  and  work 
was  started  on  the  construction  of  an  office, 
blacksmith  shop,  compressor  house,  change 
house,  and  powder  house.  After  all  other 
incidental  work  necessary  to  tunnel  construc- 
tion was  completed,  the  first  round  of  shots 
was  tired  on  August  'JO,  1040. 

Progress  of  driving  the  tunnel,  based  on 
actual  time  worked  from  July  29,  1940  to 
April  1,  1941,  amounted  to  21  feet  per  24- 
hour  day.  Of  the  4,190  feet  of  tunnel  driven 


from    the    west   portal,   64   percent   of    the 
distance  required  steel  supports. 

Geology 

The  rocks  at  the  west  end  of  the  tunnel 
may  be  tabulated  as  follows,  starting  at  the 
portal : 

Feet 

Oto    200 — Chlorite  schist  and  pegmatite. 
200  to  0400 — Amphibole  schist  and  pegma- 
tite. 
400  to  1,000— Hornblende    schist,    pegmatite 

and  granite. 

1,000  to  4,200—  Quartz-diorite  gneiss  and  gran- 
ite. 

The  dip  of  the  schistose  and  gnelssoid 
structure  is  quite  regular  toward  the  fait-  and 
to  the  left. 

In  the  first  3,500  feet  at  the  west  end  of 
the  tunnel,  there  are  58  faults,  gouge  seams, 
and  slip  planes,  varying  from  a  fraction  of 
an  inch  to  3  feet  in  width.  Some  of  these 
were  wet,  but  no  large  flows  of  water  were 
encountered. 

Several  zones  of  shearing,  crushing,  and 
alteration  were  found  at  the  west  end  of  the 
tunnel.  One  zone  of  brecciation  and  min- 
eralization occurs  100  feet  from  the  portal, 
and  extends  for  20  feet  The  rock  wa- 
mostly  pegmatite  and  the  feldspars  were 
softened  by  alteration  so  that  the  rock  was 
weak  and  had  to  be  supported  by  ti-inch 
H —t eel  at  2-foot  centers. 

At  600  and  8T>O  feet.  rvs|Mttlvoly,  are  two 
crushed  zones,  20  to  2.">  feet  in  width,  which 
necessitated  Cinch  H-stecl  at  4-foot  centers. 
Another  crushc-d  zone  60  feet  wide  was 
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encountered  at  1,570  feet  from  the  portal ; 
also  one  10  feet  wide  at  1,810  feet.  These 
were  both  supported  by  6-inch  H-steel  at 
4-foot  centers. 

The  most  extensive  zone  of  faulting  and 
shearing  begins  at  1,920  feet  and  extends 
2,270  feet.  In  this  zone  the  rock  is  quartz- 
diorite  gneiss  and  it  is  sheared  to  the  extent 
that  the  feldspars  are  altered  to  clay  and 
the  other  minerals  granulated.  In  the  worst 
places  it  can  easily  be  dug  out  win  the  fingers 
and  a  dry  sample  may  be  pulverized  with 
the  hands.  The  altered  feldspars,  when  wet, 
act  as  a  lubricant,  allowing  the  load  to  be 
distributed  hydrostatically,  resulting  in 
"squeezing"  action.  It  has  been  necessary 
to  dig  the  soft  rock  from  behind  the  supports 
to  relieve  the  pressure.  "Squeezing"  was 
still  active  4  months  after  the  tunnel  first 
entered  this  zone.  For  almost  200  feet  the 
track  was  raised  by  the  "squeezing"  action 
and  had  to  be  lowered  twice. 

The  worst  ground  occurred  2,065  to  2,095 
feet  from  the  portal.  There,  it  was  necessary 
to  place  steel  supports  between  the  ones  at 
2-foot  centers  for  a  distance  of  14  feet,  and 
these  have  been  repeatedly  thrown  out  of 


line.  Six-inch  steel  at  2-foot  centers  was 
continued  beyond  this  zone  for  another  90 
feet.  All  of  this  steel  was  supplemented  by 
6-inch  steel  struts  placed  across  the  bottom. 
In  the  remainder  of  this  main  zone  of  frac- 
turing, 6-inch  H-steel,  with  struts,  at  4-foot 
centers,  was  used  over  a  distance  of  154  feet. 
The  rock  in  this  zone  retained  its  gneissic 
structure  in  spite  of  the  fact  that  it  squeezed 
out  between  the  supports  like  cheese. 

Another  zone  of  brecciated  rock,  accom- 
panied by  some  "squeeze"  action,  occurred 
at  2,180  feet  for  a  distance  of  13  feet  and 
required  6-inch  H-steel,  with  struts,  at  2-foot 
centers.  A  less  severe  shattered  zone,  25 
feet  wide,  was  encountred  at  2,205  feet,  re- 
quiring 6-inch  H-steel  at  4-foot  centers.  An- 
other crushed  zone,  28  feet  wide,  requiring 
6-inch  H-steel  at  2-foot  centers,  was  found 
at  3,172  feet.  Still  another,  13  feet  wide,  was 
encountered  at  3,212  feet  and  required  6-inch 
H-steel  at  4-foot  centers. 

No  large  flows  of  water  were  found  in 
the  above-described  shear  zone,  although  the 
rock  was  wet  for  most  of  the  distance  and 
is  still  dripping  in  places.  Most  of  the  water 
in  the  western  end  of  the  tunnel,  outside 


of  the  zone  of  worst  shearing,  comes  from 
well-defined  seams  at  three  or  four  places. 
The  total  amount  of  water  coming  from  the 
tunnel  was  probably  never  more  than  75 
gallons  per  minute  and  it  has  diminished 
from  that  to  45  gallons  per  minute. 

Most  of  the  mineralization  in  the  west  end 
of  the  tunnel  occurred  in  the  first  385  feet 
and  the  minerals  were  especially  abundant 
in  the  altered  zone  100  feet  from  the  portal. 
Here,  fluorite,  specular  hematite  and  calcite 
occur  in  vugs  and  veinlets  disseminated 
throughout  the  breceiated  zone. 

Construction  Operations — West  Portal. — 
An  unusual  feature  of  construction  opera- 
tions was  employed  until  February  15,  1941, 
consisting  of  a  track-mounted  "jumbo"  serv- 
ing as  a  drilling  carriage  and  mucking  ma- 
chine combined.  When  the  jumbo  has  com- 
pleted mucking  and  loading  operations,  it  is 
moved  forward  to  the  face  to  be  used  as  a 
drilling  Jumbo.  Mounted  on  this  jumbo  were 
four  Gardner-Denver  constant-feed  water 
liners  for  drilling  holes  at  the  heading. 

Loading  of  tunnel  muck  was  accomplished 
by  means  of  a  specially  designed  drag  bucket, 
operated  from  and  in  conjunction  with  the 
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dual-purpose  jumbo.  A  30-horsepower  elec- 
tric motor,  operating  011  440  volts,  powered 
the  cable  drums,  the  cables  of  which  control 
the  drag  bucket.  Snatch-blocks  through 
which  tlic  cables  ran,  were  anchored  at  each 
side  of  the  tunnel  near  the  face  and  at  the 
spring  line.  With  this  cable  system  the  drag 
bucket  could  be  pluced  at  practically  any 
point  on  the  muck  pile.  The  muck  Is  dragged 
by  the  bucket  toward  the  jumbo  and  up  a  steel- 
plate  incline  onto  an  endless  belt  conveyor, 
which  was  powered  by  a  10-horsepower 
electric  motor.  This  conveyor  elevated  the 
excavated  material  so  that  It  was  dumped  di- 
rectly into  the  waiting  car.  Considerable 
dilliculty  was  experienced  during  mucking 
operations,  because  the  snatch-block  anchors 
wuiiiil  not  hold  In  the  pressure  ground  en- 
countered In  parts  of  the  tunnel. 

This  dual-purpose  jumbo  was  finally  aban- 
doned on  February  15,  1941,  and  was  replaced 
by  two  Eimco  mucking  machines  and  a  drill- 
ing jumbo  similar  to  that  being  used  by  the 
contractor  at  the  east  portal.  Much  of  the 
slow  progress  made  to  date  by  the  contractor 
at  the  west  portal  can  be  directly  attributed 
to  use  of  this  cumbersome  piece  of  equipment, 


which  was  not  adapted  to  a  tunnel  of  such  a 
small  bore.  Even  with  ideal  conditions  It 
took  about  twice  as  long  to  load  the  muck  into 
cars  because  half  of  the  time  was  used  in 
clearing  the  track,  drilling  anchor  holes  and 
selling  up  the  mucking  apparatus.  In  several 
instances  a  total  shut-down  ou  all  operations 
at  the  heading  was  caused  by  a  break  In  a 
minor  part  of  this  jumbo.  Since  the  Eimco 
mucking  machine  has  been  used,  a  50-percent 
increase  in  progress  bus  resulted. 

Switching  of  loaded  and  empty  cars  at  the 
point  of  loading  is  accomplished  by  the  em- 
ployment of  an  air-operated  hoist  or  "cherry 
picker,"  which  lifts  the  empty  car  to  one 
side  while  the  loaded  car  is  then  returned  to 
the  track  and  is  pushed  forward  to  be  loaded. 

The  loaded  cars  are  transported  to  the 
portal  by  an  electric  mule,  in  trains  of  five 
cars,  each  car  having  a  capacity  of  62  cubic 
feet.  From  this  point  a  7-ton  Plymouth  gaso- 
line "dinkey"  transports  the  muck  to  the 
waste  dump  up  a  plus  three  percent  grade. 
Because  of  the  Icy  condition  of  the  rails,  due 
to  subzero  temperatures  during  the  winter 
months  and  the  excessive  grade,  it  became  nec- 
essary for  the  contractor  to  build  a  sand  drier 


In  order  that  the  tracks  might  be  sanded  to 
secure  the  necessary  traction. 

Ventilating  the  tunnel  Is  accomplished  by 
forcing  the  air  through  a  20-Inch  diameter 
asphalt-treated  metal  pipe,  provided  with 
couplings.  The  electrically  operated  blower 
has  a  eaiMicity  of  3,000  cubic  feet  per  minute. 

Conventional  steel  in  lengths  of  3,  5,  7, 
and  9  feet  is  used  in  drilling  holes,  averaging 
approximately  7  feet  In  depth,  depending 
upon  the  rock  encountered.  The  holes  are 
loaded  with  45  percent  Gelex  No.  2  Dupont 
powder  requiring  approximately  4  pounds 
of  powder  per  cubic  yard  in  the  supported 
sections  and  8  pounds  in  the  unsupported 
sections. 

The  compressor  plant  consists  of  two 
Gardner-Denver  electrically  operated  com- 
pressors, each  having  a  capacity  of  445  cubic 
feet  per  minute,  and  one  RD-8  caterpillar 
Diesel  unit  operating  a  Gardner-Denver  com- 
pressor having  a  capacity  of  570  cubic  feet  per 
minute.  One  of  the  electric-powered  com- 
pressors  operates  practically  continuously, 
while  the  Diesel  unit  Is  cut  iln  when  drilling 
operations  are  started  at  the  heading. 


NOTES 

For  log  of  drill  holes  see  Dnq.  245-D-75/ 
The  Government  does  not  guarantee,  any  interpretation 
of  these  data  or  the  correctness  of  any  information 
relative  to  geological  conditions.  Bidders  and  the 
contractor  must  assume  all  responsibility  for 
deductions  and  conclusions  as  to  the  nature  of  the 
rock  and  other  material  to  be  excavated. 
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Now  Dr.  John  C.  Page 


JOHN  Chatfield  Page,  Commissioner  of  the 
United  States  Bureau  of  Reclamation,  on 
June  9,  1941,  received  the  honorary  degree 
of  doctor  of  engineering  from  the  University 
of  Nebraska  at  the  seventieth  annual  com- 
mencement exercises  of  that  institution. 

In  bestowing  the  degree  upon  Mr.  Pnge, 
Chancellor  Chauncey  Samuel  Boucher  cited 
him  as  "an  alumnus  of  the  University  of  Ne- 
braska, Commissioner  of  Reclamation  of  West- 
ern States,  Department  of  the  Interior,  Wash- 
ington, D.  C.,  supervisor  of  many  projects, 
engineer  in  the  construction  of  Boulder  Ham.1' 

Dr.  Page  was  graduated  from  the  University 
of  Nebraska  in  1808  with  the  degree  of 
bachelor  of  science  in  civil  engineering.  He 
continued  his  studies  for  18  months  at  Cor- 
nell University,  where  he  specialized  in  hy- 
draulics and  civil  engineering.  He  entered 
the  employ  of  the  United  States  Reclamation 
Service  for  the  first  time  in  1909,  leaving  to 
become  assistant  to  the  city  engineer  of  Grand 
Junction,  Colo.  In  1911  he  reentered  the 
Service  in  which  he  has  since  been  employed 
and  of  which  he  is  now  the  head. 

In  1925  Dr.  Page  became  superintendent 
of  the  Grand  Valley  Federal  reclamation  proj- 


Left,  Commissioner  Page;  right,  Chan- 
cellor Boucher 


ect  in  Colorado.  In  1930  he  was  transferred 
to  the  Boulder  Dam  project,  where  he  became 
chief  administrative  assistant,  and  was  ejilled 
to  Washington  in  3935  by  the  late  Dr.  Klwuod 
Mead,  long-time  Commissioner  of  Reclama- 
tion, to  become  chief  of  the  engineering  divi- 
sion. In  1936,  shortly  after  Dr.  Mead's  death, 
lie  was  chosen  temporary  head  of  the  Bureau 
of  Reclamation,  and  in  1937  he  was  appointed 
Commissioner  by  President  Roosevelt. 

Other  recipients  of  honorary  degrees  aiming 
the  851  degrees  conferred  by  the  University 
of  Nebraska  this  June  were  the  following: 
Dr.  Viola  Florence  Barnes,  professor  at  Mount 
Holyoke  College;  Thomas  J.  Hargrave,  presi- 
dent of  Eastman  Kodak  Co.;  Dr.  Arthur  S. 
Pearse,  professor  at  Duke  University:  Karl 
C.  Randall,  electrical  engineer  for  Westing- 
bouse  Electric  &  Manufacturing  Co. ;  and 
Mark  Morton,  agricultural  leader  and  only 
living  son  of  J.  Sterling  Morton,  former  sec- 
retary of  agriculture  and  pioneer  Nebraska 
statesman. 

Dr.  Robert  W.  Frank,  professor  in  the  Pres- 
byterian Theological  Seminary  at  Chicago,  de- 
livered the  commencement  address  on  the 
subject  On  Being  Mature. 
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Specifica- 

Bids 

Low  bidder 

Contract 

tion  No. 

opened 

Name 

Address 

awarded 

1507-D 

Klamath-Modoe,  Greg.  . 

May  19 

Furnishing  4,000  tons  of  sand  for 

1.  O.  Baker 

K  hit  ii.  ill  t  Falls  Oreg 

$4  200  00 

F.  o.  b.  Mt.  Hebron.  Calif 

Juno    2 

1510-D 

Central  Valley,  Cslif___ 

May  23 

Tule  Lake  Tunnel  and  pumpins 
plant  "D". 
161  trashtracks  for  outlet  works  and 

Chicago  111 

46  800  00 

1511-D 

do  

May  26 

drum-gate-chambcr  supply  inlets 
at  Friant  Dam. 

Co. 

1512-D 

Boulder  Canyon.  Ariz.- 

June    2 

operated,  butterfly  valv(\s. 
Line  hardware  for  extension  of  So. 

Royal  Electric  Mfg.  Co  ..  . 

Chicago,  111 

1  685  91 

F.   o.   b.   Bouider   City, 

June  17 

151  7-D 

Nev. 
Buffalo  Rapids,  Mont-- 

June   C 

Calif.  Edison  Co.  switchyard. 
Two  motor-driven  pumping  units 

Kansas  City,  Mo 

9  999  00 

Nev. 
F.o.  b.  Beloit,  WIs  --  -. 

June  13 

1518-D 

Central  Valley,  Calif-  -.- 

June    5 

for  Fallon  relift  pumping  plant. 
Six  24-inch  diam.  internal  differ- 

Yakima Wash 

'  10  000  00 

Discount  ^  percent    _.. 

June  21 

1519-D 

Columbia  Basin,  Wash- 

June  11 

ential  regulating  valves. 
Construction  of  five  residences  at 

30  696  00 

June  25 

959 
962 

Parker     Dam     Power, 
Ariz.-Calif. 
Colorado-Big    Thomp- 

June 16 
June    5 

Winthrop  station. 
Hyilnulic  turbine  (40,000  hp.l  for 
Parker  power  plant. 
Continental  Divide  Tunnel  stut'on 

daal. 
S.  Morgan  Smith  Co...  

York,  Pa  

'  358,  500.  00 
H32  906  00 



Juno  21 

A-33.215-A 
C-W.061-A 

son,  Colo. 

Central  Valley,  Calif  .... 
Colorado-Big    Thomp- 

May   6 
May  26 

72+00    to    station    152+00    and 
concrete  invert  station  6+00  to 
station  148+00. 
27  outdoor,  distribution-type  trans- 
formers. 
Tuunei  supports  

Co. 
Allis-Chalmers  Mfg.  Co  

Denver,  Colo  -- 

16,  271.  SIC 
<  46  983  00 

F.o.  b.  Coram,  Calif    .  .. 
F.  o.  b.  Granby,  Colo  ... 

Juno     4 
Do. 

n-4fi,4!i;i-A 

son,  Colo, 
do 

May  20 

A  Stamping  Co. 

sacks  (30,000  bbls.). 

Cement     Co. 
Monolith    Portland     Mid- 

do 

•  39,  025.  00 

Discount  and  sack  allow- 
ance 50c  per  bbl. 
F.  o.  b.  Laramie,  Wyo. 

Do. 

48,826-A-l 

Central  Vallev,  Calif-.-. 

June    2 

Steel   reinforcement   bars   (880,000 

west  Co. 
Bethlehem  Steel  Co  

San  Francisco,  Calif 

23,  766.  00 

Discount  and  sack  al- 
lowance 50c  per  bbl. 
F.    o.    b.    Friant,    Calif. 

Juno   n 

E-23.486-B 
21,819-B-l 

Boulder  Canyon,  Km.- 
Nov. 
Gila,  Ariz  .  _ 

June    3 

Ibs.) 

Modified  Portland  cement  in  paper 
sacks  (6,000  bbls.). 

Monolith  Portland  Cement 
Co. 

Los  Angeles,  Calif  _ 

18,  600.  00 
16  721  37 

Discount  \$  percent  on 
$0.17  less  than  bid  prices. 
F.  o.  b.  Boulder  City.  Nev. 
Discount  20c  per  bbl. 
Fob    \raby,  Ariz 

June  18 
Do. 

1508-D 

Columbia  Basin,  Wash. 

May  19 

(309,650  Ibs.). 
34  electric  heaters  (50-kilowatt) 

poration. 
Electric    Air    Heater    Co 

13  872  00 

Discount  2  percent  

June  25 

Division,  American  Foundry 
Equipment  Co. 

i  Items  1,  2.  3  and  4. 


'  Items  1  and  2. 


3  Schedule  1. 


<  Schedules  1,  2  and  4. 


•  Item  1. 


•  Items  2  and  3. 
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CONSIDERABLE  lias  been  published  about 
the  eonstniciiim  of  aililitional  irrigation  facili- 
ties mi  tlic  Trnckce  Storage  project,  and  much 
has  been  ]>nblislieil  about  Reno,  the  princi- 
pal project  city  and  the  largest  in  Nevada, 
but  perhaps  few  readers  who  have  not  visited 
this  area  have  associated  Reno  with  this  par- 
ticular project  nr  ;i  realization  of  the  activities 
ami  interests  which  are  responsible  for  the 
growth  of  the  city  and  project. 

True  western  hospitality  causes  a  desire 
among  the  residents  to  display  their  ever- 
•ncreasint:  advantages,  their  facilities  and  ac- 
tivities which  make  stable,  worthwhile  living 
conditions,  and  they  welcome  those  strangers 
who  would  visit  or  consider  permanent  resi- 
dence  in  this  area. 

\\'<it<T  ('IIHXI -i niliini  Dixtrii't 

This  district  is  an  agency  established  prin- 
cipally ti.  represent  and  conduct  business  for 
the  water  users  within  its  boundaries.  It  is 
a  public  coriHiration  organized  and  operating 
under  the  laws  of  the  State  of  Nevada  with 
it-.  ..llice  at  Reno.  An  elected  board  of  direc- 
turs  with  1,.  M.  rhristcnscn  as  jircsident  and 
Thos.  R.  King,  engineer-manager,  meets  regu- 
larly for  the  conduct  of  business. 

Approximately  30,000  acres  of  irrigable 
lands  are  included  within  the  district,  l'.,rm 
ing  the  irrigable  area  of  the  Truckee  Storage 
project.  The  Washoe  County  Water  Con- 
.-ervalion  Histri'1  was  the  orga id/alien  which 
on  December  Is.  i;i::<;.  ,. MI. -red  into  a  conlrai-t 
with  the  I'nitcd  States  for  (he  const  ruction 
of  Itnca  Dam  and  the  payment  therefor. 

Neither  the  district  nor  the  Truckee  Sti.r 
age  project  includes  all  irrigable  lands  in  the 
immediate  vicinity,  as  additional  farm  area- 
irrigated  from  the  Truckee  River  and  small 
streams  adjoin  the  project  area.  All  of  these 


lands,  however,  closely  surround  the  cities  of 
Reno  and  Sparks  and  lie  at  the  foot  of  the 
eastern  slope  of  the  Sierra  Nevada  Mountains 
in  western  Nevada. 

The  Truckee  Storage  Project 

Project  construction  included  the  Boca  Dam 
and  Reservoir  on  the  Little  Truckee  River,  at 
its  confluence  with  the  Truckee  River,  about 
27  miles  west  of  Reno.  The  dam  creates  a 
reservoir  of  40,!KX)  acre-feet  capacity  to  sup- 
ply supplemental  water  for  district  lands,  and 
discharges  stored  water  almost  directly  into 
the  Truckee  River  which  acts  as  a  main 
canal. 

Throughout  the  district  31  individual  diver- 
sion ditches  which  have  existed  for  many  years, 
carry  water  from  the  Truckee  River  to  culti- 
vated lands.  The  lirst  of  these  ditches  was 
established  under  water  rights  dated  as  early 
as  1801.  As  required  distribution  facilities 
were  already  constructed  and  operating,  no 
such  work  was  undertaken  in  connection 
with  the  project  program. 

For  control  of  operations  during  project 
construction  the  Bureau  of  Reclamation  has 
maintained  a  main  office  in  the  Federal 
Building  at  Reno  and,  for  part  of  the  lime. 
a  field  office  at  Boca,  Calif.  In  conjunction 
with  official  work  the  Government  force  at 
Reno  has  carried  on  to  completion  the  re- 
maining activities  for  the  Ilumboldt  projcci 
at  Lovelock.  Ncv.,  and  had  handled  other 
nii-essary  work. 

Both  Reno  and  Sparks,  separated  by  only 
:;  miles,  are  near  the  center  of  the  irrigation 
district.  According  to  the  latest  census. 
Reno  has  a  population  of  lil.rUT.  Sparks. 
"'.:i1s.  and  the  rural  area  of  the  project  nlxmt 
1,800. 

Sparks,   a    Southern   Pacific   Railroad   dm 


slon  point,  has  extensive  railroad  shops  and 
offices.  Is  an  exceptionally  well-improved 
small  city,  and  maintains  excellent  educa- 
tional and  social  facilities. 

Reno,  the  < ity  seat   of  Waslmo  County. 

has  j::  grade  schools,  U  high  schools,  several 
secretarial  schools  and  business  colleges,  and 
is  the  location  of  the  I'ldversity  of  Nevada 
with  its  well-known  Mackay  School  of  .Mines 
There  are  19  churches  in  the  city  represent 
ing  practically  all  of  the  principal  religions 
denominations.  Fraternal,  service,  ;md  si«-ial 
organizations  are  numerous  and  assume  an 
Important  place  In  the  social  and  educa- 
tional welfare  of  the  community.  These  are 
aided  by  such  facilities  as  the  public  county 
library  of  G6.:«>4  volumes,  a  large  county 
law  library,  and  libraries  at  the  University 
of  Nevada  and  the  high  schools. 

Reno  is  the  financial  and  general  com- 
mercial center  for  an  area  many  times  larger 
than  the  immediately  adjacent  irrigated 
Area.  Reports  for  1!I40  showed  deposits  for 
the  four  project  banks  (three  in  Reno  and 
one  in  Sparks)  in  the  amount  of  $21,208/720 
by  1!U!74  depositors.  Reno  retail  sales  for 
1040  amounted  to  $22,873,000,  wholesale  trans- 
actions to  $10,790,000,  service  enterprise  busi- 
ness to  $1,846,000,  and  building  permits  reach- 
ing a  total  valuation  of  $2,'J9!».!I27.  City 
statistics  show  that  Reno  has  74.S  miles  of 
streets,  of  which  the  greater  part  is  well  paved. 
80  miles  of  sidewalks,  and  53  miles  of  sewers. 

Such  business  is  greatly  due  to  adequate 
transportation  facilities  which  consist  of  a 
main  transcontinental  railroad,  two  branch- 
line  railroads,  many  large  motor  transport 
lines,  and  12  bus  and  stage  lines.  Two  main 
U.  S.  highways  cross  the  project  at  Reno. 
U.  S.  Highway  40,  in  an  easterly  and  west 
erly  direction,  and  U.  S.  Highway  :!!>.-,.  run- 
ning northerly  and  southerly.  Well-improved 
local  highways  and  roads  are  adequate  for  all 
travel. 

Reno  is  also  a  medical  center  for  a  vast 
area,  there  being  two  large  hospitals  with  a 
combined  staff  exieeding  "o  physicians  and 
surgeons.  liO  nurses,  and  I'll  other  employees. 
In  addition,  there  are  the  State  hospital  for 
mental  diseases  and  the  recently  established 
veterans'  hospital. 

Industries 

Two  daily  newspa|>ers  are  published  in 
Reno,  one  in  the  morning  and  one  in  the  after- 
noon. Kach  carries  full  Associat  d  and 
I'nited  I 're-.  Service  new.:.  A  triweekly 
paper  is  published  in  Sparks  and  several  other 
weekly  and  monthly  publications  are  is^n  •  ! 

locally. 

The  community  is  well  supplied  with  elec- 
tricity. L-as.  and  excellent  water  by  a  lcc.il 
private  enterprise.  Five  hydroelectric  plants 
are  o|«Tatcd  on  the  Truckee  River  having 
ii  rated  capacity  of  1L',»'.11  horsepower.  ( la- 
is  manufactured  locally  and  distributed  under 
high  pressure.  Water  is  obtained  from  the 
Truckee  River  and  from  wells,  and  is  sold 
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Upper:  The  Washoe  County  Courthouse 

Center:  Federal  Building  houses  Bureau 
of  Reclamation  offices 

Lower:  First  National  Bank  of  Nevada 


on  n  flat  rate  basis.  Domestic  water  supply 
reservoirs  have  a  combined  capacity  of  74,773,- 
200  gallons,  and  two  main  wells  a  daily  capac- 
ity of  8,750,000  gallons. 

Numerous  architectural,  building,  construc- 
tion, and  general  contracting  firms  are  active. 
The  above  mentioned  valuation  of  building 
permits  issued  in  Reno  for  1940  indicates  the 
volume  of  business  available  from  the  local 
cities  and  surrounding  area. 

Hotel  and  apartment  house  business  is  ex- 
ceptional. The  very  best  accommodations  arc 
provided  for  transient  and  permanent  resi- 
dents. 

Mining  activities  have  been  increasing  in 
step  with  the  general  demand  for  metallic 
and  nonmetallic  mineral  products.  Nevada 
has  always  held  its  place  among  the  more 
prominent  metal-producing  States  and  is  now 
responding  with  increased  production.  The 
famous  Comstock  Lode  mining  area  surround- 
ing Virginia  City,  about  20  miles  from  Ueno, 
is  showing  a  remarkable  revival,  and  various 
other  areas  throughout  the  State  are  showing 
additional  activity. 

As  a  general  summary,  the  Reno  Chamber 
of  Commerce  has  listed  the  city's  principal 
trade  territory  industries  as  mining,  live- 
stock, lumber,  and  agriculture,  with  packing- 
house products,  confectionery,  flour  and 
cereals,  brick,  tile  and  c:ay  products,  ice 
cream,  soap  and  soap  powders,  bakery  prod- 
ucts, lumber  products,  dairy  products,  ice, 
beverages  and  beer,  cement  blocks,  machinery 
and  castings,  cigars,  auto  glass,  mirrors, 
leather  goods,  sheet  metals,  jewelry,  marble 
and  granite  products,  auto  tops,  mattresses, 
and  radiators  manufactured  in  Reno. 

Agriculture 

Soil  and  climatic  conditions  are  suitable 
for  the  production  of  a  great  variety  of  crops, 
the  most  important  of  which  is  alfalfa ;  with 
wheat,  barley,  oats,  rye,  potatoes,  and  onions 
following  in  order  of  importance.  Truck 
and  vegetable  crops  are  becoming  more  im- 
portant but  are  still  raised  to  a  large  extent 
for  home  consumption  which,  except  fur  po- 
tatoes and  onions,  is  greater  than  production. 

Dairy  and  poultry  products,  the  market  for 
which  is  local  and  constant,  have  been  found 
to  be  a  stable  and  profitable  source  of 
revenue. 

Winter  feeding  of  cattle  and  sheep  is  in- 
creasing yearly,  the  quality  of  hay  and  grain 
raised,  the  suitable  climate,  and  the  excellent 
transportation  facilities  being  an  aid  to  that 
activity's  growth. 

Excellent  and  adequate  summer  ranges, 
both  in  the  higher  mountain  country  and  in 
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Upper:  The  Riverside  Hotel 
Center:  The  El  Cortez'Hotel 

Lower:  Recent    business    building    con- 
struction 

the  valleys,  constitute  an  additional  advan- 
tage to  the  livestock  industry.  Routine 
changes  between  feed  lots  and  such  ranges 
as  are  most  suitable  in  accordance  with 
climatic  conditions  are  possible. 

Sports  and  Places  of  Interest 

Local  skiing  and  ski  resorts  are  becoming 
nationally  known.  Facilities  for  this  sport 
are  within  30  minutes  of  driving  time  from 
Reno,  where  considerable  attention  is  being 
devoted  to  improvements  for  both  local  and 
visiting  enthusiasts. 

Adjacent  to  Reno  a  6,500-yard,  18-hole, 
championship  golf  course  is  well  patronized. 
It  was  constructed  by  Washoe  County  with 
Federal  aid  and  is  of  all  grass  greens,  tees, 
and  fairways. 

Hunting  and  fishing,  particularly  in  the 
mountains,  are  made  especially  attractive  by 
the  ideal  hunting  country,  the  numerous 
natural  and  artificial  lakes,  and  the  cold 
mountain  trout  streams.  Duck  and  various 
bird  hunting  is  popular  in  the  lower  areas. 

Boating  and  swimming  are  enjoyed  at  Lake 
Tahoe,  Donner  Lake,  Boca  Reservoir,  Pyramid 
Lake,  and  Walker  Lake.  More  than  100  boats 
were  placed  on  Boca  Reservoir  during  the  1941 
spring  fishing  period. 

There  are  four  theaters  in  Reno,  with  a 
combined  seating  capacity  of  3,800,  one  of 
which  is  equipped  with  road  show  accommoda- 
tions. Many  other  indoor  amusements  are 
provided  and  fair  and  rodeo  attractions  are 
common. 

Within  a  reasonable  driving  distance,  the 
following  points  of  interest  are  frequented  by 
Reno  residents  and  visitors:  Lake  Tahoe, 
Donner  Lake,  Boca  Dam,  Pyramid  Lake, 
Virginia  City,  Carson  City  (the  capital  of 
Nevada),  Steamboat,  Lawton's  and  Reno  Hot 
Springs,  Yosemite  National  Park,  Lassen  Vol- 
canic Park,  Feather  River  area,  Bower's  Man- 
sion, and  Walker  Lake  with  the  Hawthorne 
Ammunition  Depot. 

The  average  altitude  of  the  project  lands 
Is  4,500  feet  above  sea  level.  Elevations  up 
to  11,000  feet  are  found  in  the  Sierra  Nevada 
Mountains  within  a  few  miles  of  Reno.  Lake 
Ta  hoe's  elevation  is  recorded  as  6,225  and 
the  crest  of  Boca  Dam  at  5,612. 

Climate 

At  Reno  the  mean  annual  temperature  is  ap- 
proximately 50°  and  the  average  annual  pre- 
cipitation is  7.21  Inches.  The  cl  Imate  Is  moder- 
ate, healthful,  and  stimulating  with  an  abun- 
dance of  sunshine.  The  length  of  the  average 
growing  season  is  154  days  beginning  in  May. 
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Power  Weed  Burner  Developed  for 
Rio  Grande  Project 


By  L.  R.  FIOCK,  Superintendent 


AN  endeavor  to  obtain  equipment  for  weed 
burning  which  would  speed  up  operations, 
burn  cheaper  oil,  and  be  more  generally  adapt- 
able than  equipment  heretofore  used  on  tlie 
Rio  Grande  project,  has  resulted  in  the  de- 
velopment of  a  portable  power  unit  which  is 
accomplishing  these  objectives. 

Previously  we  had  tried  every  make  of 
hand  burner,  with  fuel  tank  carried  by  the 
operator,  that  came  to  our  attention.  At  pres- 
ent we  have  on  hand  a  large  number  of  the 
less  expensive  ones,  which  seem  to  be  tetter 
adapted  to  our  weed-burning  work  than  the 
heavier  more  expensive  makes.  These  burn- 
ers have  been  of  the  so-calleil  generating  type, 
having  a  heating  coil  to  generate  vapor  or  gas. 
Such  burners  require  distilled  fuels,  such  as 
distillate,  kerosene,  gasoline,  or  mixtures  of 
these  fuels  which  cost  from  8  to  12  cents  per 
gallon. 

Our  burning  operations  for  many  years 
were  conducted  mostly  for  the  fall  and  win- 
ter clean-up  of  dry  weeds  on  canal  banks. 
In  1939,  however,  when  a  W.  P.  A.  weed- 


New  unit  permits  operating  two  burners 


Power  weed  burner  mounted  on  two-wheeled  cart 


control  project  was  organized,  we  began  the 
searing  of  green  weeds.  Hand  burners  were 
used  for  this  work  and  the  progress  per 
burner  was  rather  slow. 

Toward  the  end  of  the  season  an  orchard 
spray  outfit,  originally  acquired  for  experi- 
menting with  chemicals  and  oil,  was  put 
into  use  as  a  burner.  Better  progress  was 
made  with  this  outfit  but  since  it  was  bulky, 
it  required  a  l^-ton  truck  to  traneport  it 
and  it  also  proved  very  wasteful  of  fuel. 

Having  had  some  first-hand  experience  with 
the  installation  and  operation  of  a  house- 
heating  oil  burner  unit,  which  uses  fuel  oil 
from  28  to  32  gravity  costing  from  3%  to 
5  cents  per  gallon,  the  idea  occurred  to  us 
that  this  type  of  equipment  might  be  adapted 
to  weed  burning.  Thus,  the  latter  part  of 
1939  work  was  undertaken  to  convert  one  of 
these  units  into  a  weed  burner,  using  all 
parts  down  to  the  burner  nozzle  except  the 
ignition  system,  blower,  and  electric  motor. 

The  weed  burner  developed  comprises  the 
fuel  system,  pump,  strainer,  regulating  valves, 
and  nozzle  from  a  model  D-44  Delco  oil 
burner  (designed  for  house-heating  furnace), 
operated  by  a  Lauson  % -horsepower  gasoline 


{  226  }        The  Reclamation  Era,  August  1941 


engine.  I'unip,  strainer,  regulating  valves 
with  pressure  gage,  and  engine  are  compactly 
mounted  on  a  steel  plate  base  with  pump 
shaft  directly  connected  to  the  engine  shaft 
by  a  flexible  Jaw-type  coupling.  This  unit 
with  a  30-  to  50-gallon  tank  Is  mounted  on  a 
2-wheelcd  cart  made  from  the  front  axle  of 
an  automobile,  the  axle  being  shortened  to 
produce  an  overall  width,  outside  of  wheels, 
of  4  feet.  The  outfit  can  thus  be  hauled  In  a 
pick-up  truck  or  towed  by  an  automobile  on 
wide  canal  banks  or  drawn  by  hand  on  canal 
banks  too  narrow  for  truck  or  car  travel. 

The  capacity  of  this  equipment  is  sufficient 
to  operate  two  burners,  one  on  each  bank  of 
small  laterals  or  both  on  the  same  bank  of 
large  canals.  The  fuel  oil  is  atomized  at 
the  nozzle  by  high  pressure  (175  to  200 
pounds)  Instead  of  being  vaporized  as  in  the 
K  'limiting  type  of  burner.  The  nozzles  are 
connected  at  the  end  of  a  straight  piece  of 
',  inch  pipe  10  feet  long,  which  is  attached 
to  the  pump  by  40  feet  of  ^-inch  high  pres- 
sure hose.  Experimenting  is  now  under  way 
in  the  use  of  coils  to  preheat  the  oil  before 
It  gets  to  the  nozzle,  and  results  so  far  in- 


dicate   that    this    nivrs    increased    elllciency. 

The  size  of  the  flame  and  amount  of  fuel 
used  arc  not  adjustable  during  operation. 
These  are  controlled  by  the  size  of  opening 
In  the  nozzle.  Various  sized  nozzles  giving 
narrow,  medium  or  wide  angle  of  spray  or 
(lame,  can  be  obtained.  We  have  been  nsin.; 
a  wide  angle  10  gallon-per-hour  nozzle  for  low- 
weed  growth  and  a  12  gallon-per-hour  nozzle 
for  high  wwd  growth.  These  ratings  are  at 
100  pounds  pressure.  At  175  pounds  pres- 
sure about  12.5  and  14.5  gallons  per  hour 
Is  used.  The  size  of  nozzle  to  use  may  best 
be  determined  by  trial.  The  most  economical 
size  Is  one  which  will  keep  the  operator 
moving  along  at  a  normal  pace  and  yet  not 
waste  fuel. 

The  oil  used  for  this  burner  on  the  Rio 
Grande  project  is  Diesel  engine  fuel,  as  it 
can  be  most  conveniently  obtained.  It  can 
be  purchased  in  tank-carlots  and  stored  in 
and  drawn  from  the  same  storage  tank  as 
the  fuel  for  tractor  and  excavating-machine 
engines. 

A  portable  2-burner  power  unit,  such  as 
has  been  described  here,  can  be  built  for 


about  $140.  Costs  of  parts  and  labor  are 
apiu-nxlinntely  as  follows:  Delco  burner  parts 
fuid  gage  $40.22;  Lauson  engine  $30;  hose 
$14.15;  material  for  cart  (mostly  salvage) 
$18;  miscellaneous  (pipe,  couplings,  tank, 
etc.)  $16.11;  and  labor  $18. 

A  comparison  of  results  in  weed  burning 
operations  with  this  portable  power  burner 
unit  (two  burners)  operated  by  C.  C.  C., 
with  hand  burners,  operated  by  VV.  P.  A., 
Indicates  that  5  men  with  power  burners 
can  accomplish  as  much  as  10  men  with  hand 
burners.  In  burning  operations  with  the 
portable  power  unit,  2  men  operate  the  burn- 
ers, 2  pull  the  cart,  and  1  tills  the  tank  and 
changes  off  with  the  others.  The  fuel  cost 
per  mile  of  canal  bank  with  power  burners 
was  $1.80;  with  hand  burners  it  was  $1.00. 

A  more  detailed  description  of  this  portable 
power  burner  has  recently  been  prepared  for 
the  benefit  of  other  irrigation  projects  desir- 
ing to  construct  similar  equipment.  This  in- 
formation may  be  obtained  on  request  from 
the  Rio  Grande  project  or  from  the  Com- 
missioner, Bureau  of  Reclamation,  Wash- 
ington, D.  C. 


Weed  Control  on  Federal  Reclamation  Projects 

By  L.  H.  MITCHELL,  Irrigation  Adviser,  Bureau  of  Reclamation  l 


ii\i;  of  the  most  encouraging  developments 
In  weed  control  on  Federal  reclamation 
projects  is  the  growing  interest  among  farm- 
ers and  leaders  in  organizing  for  a  control 
program,  either  informally  through  a  weed 
committee  or  through  a  weed  district.  While 
:i  weed  committee  renders  most  valuable 
assistance  in  carrying  on  a,n  educational 
campaign  and  in  formulating  cooperative 
weed  programs,  it  has  been  our  observation 
that  under  irrigation  conditions  the  weed 
district  is  the  most  effective  weed  control 
organization. 

I  should  like  to  emphasize  the  importance 
of  a  weeil  committee  or  a  weed  district  for 
our  new  irrigation  projects  with  practically 
weed-free  land  and  also  for  those  older 
projects  which  fortunately  contain  only  scat- 
tered patches  of  noxious  weeds. 

An  example  of  what  may  be  accomplished 
by  early  organization  is  shown  by  the  record 
of  a  project  division  opened  to  settlement 
in  1927.  The  new  division  comprised  about 
11,000  acres  of  weed-free  land,  but  it  was 
eiiiniguous  to  lands  which  had  been  Irrigated 
for  some  20  years  and  which  were  infested 
with  some  of  the  worst  noxious  weeds.  In 
the  hope  of  preventing  the  spread  of  noxious 
weeds  to  the  new  lands,  plans  for  weed  con- 


1  Paper  prepared  for  the  Fonrtli  Annual  Meeting 
of  the  Western  Wet-il  Control  Conference  In  session 
June  27-28  nt  Salt  Lake  City,  Utah. 


trol  were  formulated  simultaneously  with 
settlement.  New  settlers  were  warned  to 
select  seed  carefully  and  to  take  every  pre- 
caution to  keep  their  farms  free  of  noxious 
weeds.  They  were  taken  on  tours  to  infested 
farms  in  the  older  areas  to  acquaint  them 
with  the  different  perennial  weeds  and  the 
losses  occasioned  by  those  weeds.  Ditch- 
riders  were  instructed  to  watch  for  the  ap- 
pearance of  any  perennial  weeds  along  canals 
and  laterals  and  to  eradicate  these  patches 
promptly.  A  weed  committee  was  organized, 
to  report  to  the  county  agent  the  discovery 
of  any  noxious  weeds  on  the  farms.  The 
efforts  of  the  weed  committee,  and  later  a 

w 1  district,  in  cooperation  with  the  Bureau 

and  farmers  have  proved  well  worth  while. 
A  weed  survey  taken  in  1940  showed  only 
a  few  scattered  clumps  of  weeds  on  ditches 
and  a  total  of  only  1  acre  of  noxious  weeds 
on  all  farm  lands. 

Weed  Surveyi 

Most  of  the  Federal  projects  have  been 
under  irrigation  for  30  or  more  years,  but 
they  have  started  weed  control  programs  only 
within  recent  years.  Weeds  have  gained 
quite  a  foothold  on  many  of  these  older  proj- 
ects and  now  require  a  considerable  eradica- 
tion program,  both  on  farm  lands  and  along 
highways  and  ditches.  As  a  basis  for  plan- 


ning weed  work  and  as  a  check  on  the  prog- 
ress of  this  work,  we  are  urging  all  projects 
to  make  weed  surveys.  The  Bureau  of  Rec- 
lamation has  prepared  a  standard  weed  sur- 
vey card  which  provides  for  a  census  of  nox- 
ious weeds  on  farms,  along  highways  and 
canals.  Generally  the  county  extension  or 
weed  specialist  of  the  extension  service  in- 
structs the  crews  In  weed  identification  and, 
in  some  instances,  supervises  all  of  the  field 
census  work. 

For  the  past  5  years  practically  all  of  the 
Federal  projects  have  been  carrying  on  right- 
of-way  improvement  work  comprising  weed 
eradication,  bank  renovation,  seeding  to  weed- 
competing  grasses  and  clovers,  and  mowing  or 
grazing  with  livestock.  Converting  these 
right-of-way  areas  into  pasture  provides  a 
practical,  low-cost  method  of  controlling 
weeds. 

An  extensive  program  has  been  conducted 
to  rid  our  ditchbanks  of  water  hemlock.  In  a 
field  trip  over  Reclamation  Bureau  projects  in 
1935  I  was  appalled  to  find  so  many  canals 
and  laterals  lined  with  water  hemlock.  Since 
ditches  infested  with  poisonous  weeds  can- 
not be  postured,  instructions  were  sent  to 
field  officials  to  eradicate  all  water  hemlock. 
At  first,  the  method  used  was  to  handpull 
the  clusters  of  tubers  after  loosening  with  a 
spade  and  then  to  remove  root  and  plant  to 
a  place  where  they  could  be  buried  or  burned. 
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In  1938  searing  was  tried  on  this  weed  and 
found  to  give  very  good  kills.  Our  experi- 
ence up  to  the  present  time  indicates  that 
three  or  four  timely  searings  will  kill  water 
hemlock. 

Searing  Weeds  Along  Canals 

Most  of  our  projects  also  have  a  con- 
siderable eradication  program  on  willows, 
tules,  and  cattails  as  these  weeds  consume 
enormous  amounts  of  water,  tend  to  collect 
silt,  and  interfere  with  water  deliveries.  We 
are  trying  various  methods  of  eradicating 
these  weeds  including  chemicals,  cutting,  and 
burning.  Indications  are  that  searing  may 
prove  the  most  satisfactory  eradication 
method. 

Many  projects  this  season  will  use  the 
burning  and  searing  methods  for  eradicating 
noxious  weeds  along  ditchbanks.  Ditchbanks 
on  northern  projects  are  infested  with  morn- 
ing glory,  knapweed,  white  top,  Canada 
thistle,  and  whorled  milkweed;  those  on 
southern  projects  have  Johnson  and  Bermuda 
grasses,  horse  nettle,  nut  grass,  button  wil- 
lows, and  bamboo.  Observations  will  be 
made  of  the  value  of  this  method  on  different 
weed  species.  Tests  will  be  made  of  the 
effect  of  searing  and  burning  at  different  in- 
tervals. Several  types  of  burning  equipment 
and  different  fuels  will  be  investigated  and 
studies  made  of  operating  costs. 


Ditchbank  Pastures 

The  program  to  convert  rights-of-way 
from  "weed  seed  nurseries"  into  profitable 
pastures  is  gaining  considerable  momentum. 
The  work  is  undertaken  at  the  request  of 
farmers  who  agree  to  provide  the  fencing 
and  take  a  lease  of  the  area  for  pasture. 
C.  C.  C.  facilities  are  used  to  build  roads  and 
cattle  guards,  install  fences,  line  up  the 
banks,  clear  off  weeds,  and  seed  the  rights-of- 
way  to  grasses  and  clovers. 

Considerable  reaches  of  canals  on  southern 
projects  are  badly  infested  with  Johnson  and 
Bermuda  grasses.  At  present,  we  are  recom- 
mending the  pasturing  of  these  areas,  but  as 
these  grasses  are  considered  weeds  in  fields 
and  are  weakened  by  a  few  seasons  close 
grazing,  we  are  searching  for  some  native  or 
pasture  grasses  to  replace  them.  Several 
species  of  grasses  are  being  tested  this  season 
in  an  attempt  to  discover  a  grass  that  will 
stand  pasturing,  be  nutritious  and  palatable, 
and  form  a  dense  sod. 

On  northern  projects  bromegrass,  crested 
wheatgrass,  and  strawberry  clover  have 
proved  satisfactory  for  ditchbank  pasture. 
Brome  and  crested  wheatgrass  are  used  for 
the  drier  sections  of  the  ditchbank.  Straw- 
berry clover  is  used  in  the  moist  areas  near 
the  water  line. 

Indications  are  that  strawberry  clover  will 
prove  one  of  our  most  valuable  weed-com- 
peting plants  for  moist  soil  provided  it  is 


properly  grazed.  It  is  highly  relished  by 
livestock,  stands  close  pasturing,  and  forms 
a  thick  mat  of  vegetation.  Once  established, 
it  spreads  well  up  the  ditchbank.  On  one 
project  a  3-year-old  stand  was  observed  to 
spread  up  the  bank  some  8  feet.  It  gives 
weeds  keen  competition.  A  plot  of  straw- 
berry clover  planted  In  a  dense  growth  of 
bindweed  on  a  Colorado  project  in  1937  took 
almost  complete  possession  of  the  ground  the 
first  year  and  has  maintained  control  ever 
since.  Observations  are  being  made  of  its 
weed-competing  characteristics  among  other 
low-growing  weed  species  and  its  ability  to 
prevent  weeds  from  getting  established  at  the 
water's  edge. 

As  ditchbanks  should  be  mowed  to  prevent 
weeds  from  going  to  seed  and  as  a  control 
measure  for  annuals  and  biennials,  we  are 
investigating  different  types  of  mowing  equip- 
ment. An  ideal  type  of  mowing  machine  for 
our  work  would  be  one  with  a  side  sickle  for 
cutting  either  up  or  down  a  slope  and  a 
front  sickle  for  mowing  the  tops  of  narrow 
banks.  We  hope  to  have  such  a  machine  per- 
fected this  season. 

Weed  seeds  from  upstream  are  among  our 
unsolved  weed  problems.  Experimental  data 
indicate  that  seeds  of  some  plants  will  germi- 
nate after  being  kept  in  mud  and  water  for 
periods  of  several  years.  Since  it  would  be 
valuable  to  learn  how  long  the  seeds  of  our 
worst  noxious  weeds  will  retain  their  viability 
in  irrigation  water,  we  are  conducting  some 
experiments  to  determine  the  effect  of  sub- 
mergence on  the  viability  of  such  weed  seeds 
as  bindweed,  burdock,  Russian  knapweed, 
chicory,  white  top,  and  water  hemlock. 

Educational  Program 

Considerable  emphasis  is  given  an  educa- 
tional program  for  weed  control.  Eradication 
work  on  rights-of-way  and  other  Government 
land  serves  as  a  demonstration  of  the  effec- 
tiveness of  recommended  methods.  Farmers 
are  invited  to  visit  these  areas  and  observe 
methods  and  results.  A  number  of  these  loca- 
tions are  generally  included  in  the  project 
crop  tcur. 

A  sound  film  Noxious  Weeds  showing  the 
weed-eradication  work  in  progress  on  the 
various  Federal  projects  and  a  set  of  colored 
slides  Noxious  Weeds :  Their  Source,  Spread, 
and  Control  have  been  prepared  by  the 
Bureau  of  Reclamation  and  are  in  continuous 
demand  for  presentations  at  farm  meetings, 
and  in  schools  and  civic  organizations. 

Project  officials,  or  the  weed  committee, 
together  with  the  county  agents  keep  their 
local  papers  informed  of  the  progress  of  weed 
work  and  of  new  findings  on  control  and  eradi- 
cation methods.  These  news  items  reach  a 
wide  group  of  project  landowners.  This  year 
it  is  also  planned  to  reprint  the  weed-con- 
trol articles  published  in  The  Reclamation 
Era  so  that  the  latest  information  on  weed 
problems  incidental  to  irrigation  farming  may 
be  widely  available  to  project  farmers. 


News  of  the  Month 

SO  well  balanced  are  the  irrigable  area  of 
the  Rio  Grande  Reclamation  project  in  New 
Mexico-Texas  and  its  water  supply  that  in 
more  than  a  quarter  of  a  century  of  opera- 
tion the  Elephant  Butte  reservoir  has  never 
failed  to  hold  enough  water  in  storage  for 
irrigation  and  other  purposes — or  spilled 
over  with  too  much  water  .  .  .  but  this  year 
may  tell  another  tale.  The  reservoir  has 
been  impounding  a  record  volume  of  water 
and  the  water  surface  elevation  may  have 
reached  the  spillway  gate  crest  before  these 
words  reach  print. 

NORTH  DAKOTA  will  hold  its  first  National 
Reclamation  Association  State  convention 
September  22  and  23  at  Minot.  Among  the 
topics  to  be  discussed  will  be  small  irriga- 
tion projects,  the  selection  and  growing  of 
crops,  and  the  construction  of  Reclamation 
projects,  including  water  conservation  and 
utilization  projects.  Harry  E.  Polk  is  State 
director  of  the  association. 


Homestead  Opening  in  Idaho 

APPROXIMATELY  2,500  acres  of  irrigable 
public  land  in  41  farms,  averaging  about  60 
acres  in  size,  will  be  opened  to  homestead 
entry  August  8  on  the  Payette  division  of 
the  Boise  Reclamation  project  in  Idaho. 

Applicants  must  meet  the  regular  capital 
requirement  of  $2,000  or  the  equivalent  in 
livestock  or  farming  equipment.  Those  who 
can  show  proof  that  they  will  be  granted  a 
loan  from  the  Farm  Security  Administra- 
tion which  will  enable  them  to  qualify  are 
also  eligible.  Preference  will  be  given  to 
needy  and  drought-stricken  farm  families 
who  have  been  compelled  to  abandon  their 
homes. 

Applications  for  public  land  or  water-rental 
for  privately  owned  land  should  be  filed  with 
the  Construction  Engineer,  Bureau  of  Recla- 
mation, Boise,  Idaho.  Forms  may  be  ob- 
tained from  the  Boise  office  or  from  the 
Commissioner,  Bureau  of  Reclamation, 
Washington,  D.  C. 

JUNE  hailstorms  and  flood  damaged  about 
25  percent  of  the  Lower  Yellowstone  project 
crop  area  in  Montana,  reports  Manager  Axel 
Persson.  The  hailstorms  occurred  June  19 
and  27,  and  on  the  latter  date  a  heavy  rain- 
storm flooded  about  2,000  acres  of  what  is 
known  as  the  Missouri  bottom.  The  greatest 
amount  of  crop  loss  will  be  on  the  bottom 
lands. 

FORTY-FOUR  C.  C.  C.  camps  were  operating 
on  Reclamation  projects  at  the  beginning  of 
the  fiscal  year,  and  six  more  were  expected 
to  be  occupied  after  October  1.  The  total 
enrollment  was  5,500,  about  125  per  camp. 
The  chief  work  of  C.  C.  C.  enrollees  on  Rec- 
(Continued  on  page  230) 
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Salt  River  Project  Winter  Garden 

By  ROY  C  BECKMAN,  Publicity  Director,  Chamber  of  Commerce,  Phoenix,  Ariz. 


ARIZONA'S  "Desert"  shipped  $4,505,112  worth 
of  fruits  and  vegetables,  dairy  products,  and 
livestock  to  southern  California  alone  dur- 
ing 1940.  In  addition,  approximately  half 
a  million  dollars  in  cottonseed,  flaxseed,  al- 
fiilfa.  and  alfalfa  products  went  to  the  same 
Los  Angeles  market. 

This  figure,  representing  less  than  one- 
fourth  of  the  total  shipments  of  Arizona  prod- 
ucts to  the  Nation,  Is  still  more  than  $1,000,000 
greater  than  the  dollars  and  cents  cost  of 
Roosevelt  Dam,  the  chief  source  of  irrigation 
waters  for  Maricopa  County  and  the  Salt 
River  ValLey,  of  which  Phoenix  is  the  center. 

Farm  produce  values  have  shown  a  steady 
increase  in  Arizona  during  the  past  several 
years.  Shipments  to  southern  California  in- 
creased in  value  $1,272,990  over  those  of  1939 
on  fruits  and  vegetables,  dairy  products,  and 
livestock.  The  value  of  shipments  throughout 
the  Nation  Increased  $3,064,000  during  the 
same  period. 

Important  Spring  Crops 

Of  major  importance  are  winter  and  spring 
lettuce,  cantaloups,  cotton,  grapefruit  and 
other  citrus  fruits,  and  livestock.  Each  year 
10,000  carloads  of  lettuce  are  sent  out  from 
the  Salt  River  Valley  to  the  Nation's  markets. 

Maricopa  County  produces  approximately 
60  percent  of  the  total  farm  crop  values  for 
the  entire  State,  having  shipped  out  $22,- 
300,000  worth  of  products  in  1940.  The  total 
for  Arizona  for  that  year  was  $31,813,000. 

The  Salt  River  Valley  project,  under 
Roosevelt  Dam,  was  one  of  the  first  major 
irrigation  projects  undertaken  by  the  United 
States  Reclamation  Service,  now  the  Bureau 
of  Reclamation.  When  the  dam  was  built 
it  was  a  pioneer  project,  and  today  it  stands 
as  a  graphic  example  of  the  worth  of 
reclamation. 

Barren  Land  Made  Productive 

Waters  Impounded  behind  its  walls  and 
those  of  subsidiary  dams  to  the  valley  make 
farming  possible  12  months  In  the  year  on 
land  that  otherwise  would  have  been  unpro- 
ductive. The  heavy  spring  rains  this  year 
filled  all  of  Arizona's  dams  to  overflowing 
with  3,338,500  acre-feet  of  water,  insuring 
the  safety  of  the  State's  agriculture  for  years 
to  come. 

Roosevelt  Dam  today  waters  400,030  acres 
of  farm  land,  240,000  of  which  are  highly 
developed.  In  the  Salt  River  Valley,  canals 
»>v. ring  1,350  miles  carry  the  life-giving 
moisture  to  make  the  desert  fertile. 


Cutting  a  section  of  the  huge  winter  lettuce  crop  near  Phoenix,  Ariz.,  for  shipment  to 

southern  California 


Arthur  P.  Davis  Honored 

THE  large  dam  soon  to  be  constructed  by 
the  Bureau  of  Reclamation  on  the  Colorado 
River  about  30  miles  south  of  Boulder  Dam 
is  to  be  named  Davis  Dam  in  honor  of  the 
late  Arthur  Powell  Davis,  who,  as  director 
of  the  Reclamation  Service,  now  the  Reclama- 
tion Bureau,  laid  the  foundation  for  the 
planned  development  of  the  Southwest's 
great  stream  through  his  report  in  1922  in 
which  he  recommended  the  construction  of 
Boulder  Dam  and  the  All-American  Canal. 
Announcement  of  the  designation  of  the  new 
dam  was  made  by  the  Secretary  of  the  In- 
terior Harold  L.  Ickes  on  June  26,  1941. 

Davis  Dam  will  be  an  earth-  and  rock-fill 
structure  338  feet  high  and  It  will  impound 
1,600,000  acre-feet  of  water  which  will  stretch 
67  miles  up  the  Colorado  River  to  the  tail- 
race  of  the  Boulder  Dam  power  plant.  It 
will  be  one  of  that  great  series  of  Govern- 
ment dams  which  starts  near  the  Mexican 
border  with  Lagunn  and  Imperial  Dams, 
which  Includes  Hradgate  Rock  Dam  and 
Parker  Dam,  and  is  climaxed  by  the  gigantic 
Boulder  Dam.  It  will  be  about  half  way 
between  Parker  and  Boulder  Dams. 

Arthur  Powell  Davis  was  born  at  Decatur, 
111.,  February  9,  1861.  He  graduated  In  1888 
from  Columbian  (now  George  Washington) 


University  in  Washington,  D.  C.  During 
the  period  1884-1902  he  was  with  the 
Geological  Survey,  from  which  he  was  trans- 
ferred to  the  Reclamation  Service  when  the 
Reclamation  Act  was  approved  on  June  17, 
1902. 

Mr.  Davis  rose  progressively  from  the  posi- 
tion of  principal  engineer  in  the  Reclamation 
Service  to  that  of  Director.  In  the  reorgani- 
zation of  the  Service  by  Secretary  of  the 
Interior  Franklin  K.  Lane  in  May  1913  Mr. 
Davis  became  its  chief  engineer,  and  in  De- 
cember 1914  he  was  appointed  Director  and 
chief  engineer,  the  duties  of  which  office  were 
divided  in  April  1920  when  F.  E.  Weymouth 
became  chief  engineer  with  headquarters  in 
Denver,  Colo.,  and  Mr.  Davis  Director  of  the 
Service  in  the  administrative  office  at  Wash- 
ington. 

The  engineering  work  of  Mr.  Davis  was 
active  and  varied.  In  addition  to  bis  duties 
in  the  Reclamation  Service  he  had  direct 
supervision  of  the  scores  of  world-famous 
dams  and  other  Irrigation  structures,  and 
the  operation  and  maintenance  of  the  com- 
pleted projects.  His  services  were  called  for 
on  numerous  occasions  in  a  consulting  capac- 
ity, one  of  bis  noteworthy  engagements  being 
as  a  member  of  an  engineering  commission 
selected  In  1914  to  study  the  problems  of 
reclaiming  large  tracts  of  agricultural  land 
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in  China  which  had  been  inundated  for 
thousands  of  years,  causing  destruction  of 
•crops  and  resulting  in  famines  and  great 
loss  of  life.  He  was  a  member  of  the  con- 
sulting board  of  engineers  sent  to  Panama 
by  President  Theodore  Roosevelt  to  report 
on  the  safety  of  Gatun  Dam  and  other  canal 
problems,  and  at  the  instance  of  the  Russian 
Government  he  examined  large  irrigation 
projects  in  Turkestan  in  1911. 

For  many  years  Mr.  Davis  was  a  member 
of  the  American  Society  of  Civil  Engineers 
and  was  selected  a  director  of  the  Society  in 
1917.  On  January  21,  1920,  he  was  elected 
president  of  the  Society,  the  highest  honor 
in  the  field  of  engineering. 

His  death  occurred  on  October  8,  1933. 

Roy  Martin  Snell  Dies 

ROY  SNELL,  office  engineer,  Shasta  Dam, 
Kennett  division,  Central  Valley  project,  died 
in  a  San  Francisco  hospital  early  on  the 
morning  of  June  29.  The  funeral  was  held 
at  Forest  Lawn  Memorial  Park,  Glendale, 
Calif.,  a  few  days  following. 

Mr.  Snell  has  been  in  the  employ  of  the 
Bureau  of  Reclamation  continuously  from 
April  6,  1907  to  the  date  of  his  death,  with 
the  exception  of  several  furloughs.  During 
one  of  these,  March  1924  to  October  1935,  he 
•was  employed  as  resident  and  construction 
engineer  on  the  Guayataca  Dam,  Isabella 
Irrigation  project,  Puerto  Rico.  He  entered 
the  Bureau  as  an  assistant  engineer  and  was 
promoted  through  the  various  engineering 
grades  including  construction  engineer,  resi- 
dent engineer,  and  office  engineer. 

Engineer  Snell  was  a  graduate  of  the 
University  of  Maine,  receiving  his  B.  S.  C.  E. 
In  1905. 

As  office  engineer  on  the  Kennett  division, 
•which  is  in  charge  of  Ralph  Lowry,  con- 
struction engineer,  Mr.  Snell  was  in  charge 
of  all  office  engineering  employees  engaged 
in  the  construction  of  the  Shasta  Dam.  He 
leaves  a  legion  of  friends  in  the  Bureau. 
Sympathy  in  their  bereavement  is  extended 
to  his  family. 

Safety  Program  at  Shasta 

ON  May  9,  an  Advisory  Safety  Committee 
•was  formed  at  Shasta  Dam.  This  committee, 
consisting  of  two  contractor's  representatives, 
two  Bureau  of  Reclamation  representatives, 
and  a  representative  of  the  State  Industrial 
Accident  Commission,  was  formed  to  develop 
and  plan  a  practical  and  effective  safety  pro- 
gram on  this  work.  The  committee  meets 
•weekly,  inspects  work,  and  hears  complaints 
from  all  union  labor  delegates  and  represen- 
tatives. The  first  recommendation  of  the  Ad- 
visory Safety  Committee  was  first-aid  training 
for  all  foremen  and  subforemen.  In  the  first 
2  weeks  174  foremen  and  subforemen  com- 
pleted the  first-aid  instruction  course  as  pre- 
scribed by  the  Bureau  of  Mines  and  this  pro- 


gram  will   continue   until   all    foremen    are 
trained. 

A  certificate  attesting  100  percent  first-aid 
training  by  all  Bureau  employees  at  Shasta 
Dam  and  Power  House  was  presented  to  the 
Bureau  of  Reclamation  on  May  10  by  H.  B. 
Humphrey  of  the  Bureau  of  Mines. 


Home  Site  Leasing 

A  NEW  governmental  policy  is  now  in  effect 
for  leasing  summer  home  sites  at  Reclamation 
reservoirs  in  the  West. 

Desirable  cabin  sites  exist  on-  the  borders 
of  many  reservoirs,  on  land  withdrawn  or 
purchased  by  the  United  States  and  placed 
under  control  of  the  Department  of  the  In- 
terior for  protection,  or  for  future  enlarge- 
ment of  the  storage  basin.  Under  the  new 
regulation  these  are  now  available  for  lease 
by  individual  lessees. 

Since  the  lease  of  a  summer  home  site 
conveys  an  exclusive  use  of  Government  land, 
it  will  not  be  allowed  where  it  may  interfere 
with  desirable  public  or  semi-public  uses  of 
an  area  or  with  operations  of  the  Federal 
Government. 

Areas  for  summer  bomes  are  set  aside  at 
these  man-made  lakes  in  accordance  with 
recreational  development  master  plans  estab- 
lished for  each  area  and  approved  by  experts 
of  the  National  Park  Service.  These  sites 
consist  of  small  lots  deemed  adequate  for 
the  purpose. 

Cabins  are  not  permitted  in  isolated  scat- 
tered locations,  adjacent  to  public  use  areas, 
or  near  scenic  attractions,  but  they  may  be 
authorized  within  convenient  distance  of  pub- 
lic recreational  areas. 

A  person  desiring  a  summer  home  at  a 
Federal  irrigation  reservoir  should  contact  the 
representative  of  the  Bureau  of  Reclamation 
in  charge  of  the  particular  project. 

The  lease  may  be  for  a  maximum  of  10 
years  subject  to  cancellation  by  the  Govern- 
ment after  giving  the  lessee  due  notice  of  the 
necessity  to  terminate.  At  the  end  of  the 
10-year  period  the  lease  may  be  renewed  at 
the  discretion  of  the  Secretary  of  the  Interior 
or  his  authorized  representative. 

The  regulations  and  conditions  governing 
construction  and  use  of  summer  homes  are 
those  deemed  necessary  to  safeguard  the  res- 
ervoirs and  their  uses.  Special  restrictions 
and  rules  applicable  to  specific  reservoirs  will 
naturally  vary. 

With  the  aid  of  the  Civilian  Conservation 
Corps,  recreational  facilities  have  been  pro- 
vided at  several  of  the  small  reservoirs. 

Notwithstanding  the  fluctuating  water  sur- 
face, the  lakes  are  pleasant  recreation  centers 
in  the  midst  of  the  desert  during  the  summer 
months.  Floating  docks  and  platforms  make 
swimming,  boatinu'.  and  fishing  possible 
throughout  the  season.  Nearly  all  reservoirs 
have  one  or  more  sandy  beaches,  many  are 
stocked  with  game  fish,  and  speed-boat  oper- 
ations are  popular. 
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lamation  projects  consists  of  building  minor 
irrigation  structures  such  as  turn-outs, 
checks  and  boxes,  road  construction  and  re- 
pair, rodent  and  weed  eradication,  tree 
planting,  and  reservoir  area  clearing. 


Additional  Power  Installation 

A  12,500-horsepower  steam  turbo-generator 
went  into  action  in  June  at  the  Cross  Cut 
hydroelectric  station,  Tempe,  Ariz.,  of  the 
Salt  River  Valley  project,  and  two  more  were 
scheduled  for  operation  in  August.  Installa- 
tion of  the  generators  was  precipitated  by 
the  long  period  of  drought  and  water  short- 
age on  the  project,  which  was  broken  last 
spring  when  all  reservoirs  filled  to  the  brim. 
The  Cross  Cut  hydroplant  (7,000  horsepower, 
5,100  kilowatts)  was  built  in  1914.  The  proj- 
ect has  7  other  hydroplants.  Combined  hydro 
capacity  on  the  project  is  70,950  kilowatts. 


Vallecito 
74th  Reclamation  Reservoir 

VALLECITO  Dam  will  bring  the  total  num- 
ber of  operating  reservoirs  on  Reclamation 
projects  in  the  West  to  74  about  September 
1,  Construction  Engineer  C.  A.  Burns  of  the 
Pine  River  project,  Colorado,  reports. 

Work  yet  to  be  done  as  of  July  1  was  about 
360  cubic  yards  of  concrete  in  the  hoist  deck 
bridge,  gate  counterweights  and  inlet  walls; 
painting  metalwork ;  installation  of  radial 
gate  operating  mechanism.  The  dam  em- 
bankment was  expected  to  be  completed  in 
July. 

The  storage  in  Vallecito  Reservoir  at  the 
beginning  of  July  was  65,000  acre-feet. 
Capacity  is  126,000  acre-feet. 

INSTALLATION  of  the  seventh  generator  for 
the  Minidoka  power  plant  was  complete  at 
the  end  of  the  fiscal  year  with  exception  of 
the  exciter  frame.  The  installation  will 
raise  the  capacity  of  the  power  plant  from 
8,400  to  13,400  kilowatts. 

WEED  eradication  results  are  also  reported 
on  the  Huntley  project,  Montana.  During 
June  nearly  10  acres  of  Canadian  thistle,  Rus- 
sian knapweed,  and  bindweed  were  burned  off 
canal  banks  by  a  crew  of  3  men  who  worked 
15  days.  The  CCC  camp  placed  in  action  a 
new  weed-burning  outfit  consisting  of  a  bat- 
tery of  8  burner  nozzlas  mounted  on  wheels 
attached  to  a  trailer  carrying  the  pressure 
pump  and  fuel  tank  and  drawn  by  a  tractor. 

DIVERSION  from  Lake  Havasu  into  the  Col- 
orado River  Aqueduct  for  the  Metropolitan 
Water  District  of  Southern  California  for 
June  1941  was  3,895  acre-feet. 
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Installation  of  Spillway  Gates  at  Grand  Coulee  Dam 
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Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


Prowl 

Office 

Official  In  c-Kane 

Chief  Clerk 

Dietrict  oouneel 

Name 

Title 

Name 

Addree. 

AII-Amerk»n  Caul  

Vuiua.  Aril  

Leo  J.  Foeter  
HuaeellS.  Lieuranoa  
F.  C.  Youngblutt... 
R.  J.  Newell 

J.  C.  Thrailkill... 
Edgar  A.  Peek  

R.J.  Coffey  

I-oe  Angelea.  Calif. 
Amarillo.  Tex. 
Hilling..  Mont. 
Portland.  Oreg. 
!..«  Angrlea,  Calif. 
Billing..  Mont 

Belie  Fourc  be  
Bo.**-  

N«w«il.  8.  Dak  
Bone,  Iiiwho 

W.J.  Burke  
B.  E.  Stoutemyer  
H.  J  Cofley 

Robert  B.  Smith  
Gail  il    Baird 

HouMcr  (  'anyim  l  
Buffalo  Rapids  

Boulder  City.  Nev  
C.lendive.  Moot  

Krneal  A.  Moriu  
Paul  A.  Jonea  

Director  of  power  

Edwin  M.  Bean  

W.J.  Burke  

Carlstwd  

c.rl.l.«,i    N.  Mex  
Sacramento.  Calif  
Redding.  Calif  _ 

L.  E.  Fo.ter  
K.  8.  Calland... 
Italph  Lowry... 
R.  B.  Williama  
Oacar  G.  Boden  
Clevea  H.  Howell.... 
Charle.  P.  Seger  
K.  A.  Bank.  
1).  S.  Stuver  
Thocnaa  R.  Smith  
Leo  J.  Foster..  
W.  J.  Chieeinan  

Resident  engineer  
Superintendent  
Supervising  engineer1  
Construction  engineer  
Construction  engineer  

Robert  I..  Newman  
E.  W.Shepard  

W.J.  Burke  

Billing*.  Mont. 
Amarillo.  Tex. 
l-oa  Angelea.  Calif  - 
l.o.  Angelea.  Calif, 
l-oe  Annie.,  Calif 
Loa  Angelea.  Calif. 
Malt  Lake  City.  Utah 
Amarillo,  Tex. 
Portland.  Ores. 
Portland.  Orel 
Salt  l.akr  City.  Utah 
Ix»  Angelee.  Calif. 
Salt  Lake  City.  Utah. 
Salt  Uke  City.  Utah. 
Billing..  Mont. 
Portland.  Orec. 
Halt  LakeCit>.  Utah. 
Billinga,  Mont. 
Portland.  Orel. 
Hilling..  Mont. 
Salt  Lake  City.  Utah 
Salt  Lake  City.  Utah 
11.  Hi.  iu».  Mont. 
Salt  Uke  City.  Utah. 
!.«•  Angelte.  Calif. 
Portland.  Oreg. 
Loa  Angela.  Calif. 
Salt  IjikeCity.  Utah. 
Salt  Lake  city.  Utah. 
Billing..  Munt. 
.Amarillo.  Tex. 
Billing..  Mont. 
Malt  Ijike  City,  Utah. 
Hillinaa.  Mont. 
Uillinia.  Mont. 
Hillinca.  Mont. 
Salt  l«ke  City.  Uuh. 
Amarillo.  Tex. 
Portland.  Ore«. 
Salt  Lake  City.  Utah. 
Portland.  Ores. 
Portland.  Orec. 
Portland.  Ores'. 
Loa  Ainlea.  Calif. 

Shut*  Dam  

E.  R.  Mill.  

R.  J.  Coffey... 
K.  J.CoBey... 
R.J.  Coffey  
R.  J.  Coffey... 
J.  R.Alexander  

Friaot  division  

Friant.  Calif  
Antioch.  Calif  
Kate*  Park.  Colo  
Auatin.  Tex  



Colorado-Big  Thompson  
Ooletttdo  River.  
Columbia  Ha*in  ...  . 
Ueschuts*  -.  
Kd«o      .... 

Sti[«T  vitung  engineer  *_  .  .  
Construction  engineer  *  
Supervising  engineer  
Construction  engineer  
Construction  engineer  
Construction  engineer  . 

C.  M.  Voyen  ... 
William  F.  Sha  
C.  B.  Funk  
N'oble  O.  Anderaon  
Kmanuel  V.  Hilliua... 
J.  C.  Thrailkill  
Kmil  T.  Ficenec  

Coulee  Dam.  Waah-  
Bend.  Oreg  

Hock  Springs.  Wyo  ..... 
Yuma,  Aria  
(irand  Junction.  Colo  

B.  E.  Sumtemyer  

B.  E.  Stoutemyer.  

Gila... 
Grand  VaJley  

Humboldt 

R.J.  Cofley--. 
J.  R.Alexander  

K  end  rick  

KUmath  

Caaper.  Wyo  
Klamath  FalU.  Oreg  
Mancoa.  Colo  
Malta.  MODI.... 
Burley.  Idaho  
Hemingford.  Xebr  
Provo.  Utah..  
Logan,  Utah  
Guernsey.  Wyo  
Provo.  Utah  
Orland.  Calif  
BOM.  Idaho.  
Parker  Dam.  .Calif  
Valleoito.  Colo  
Provo.  Utah  
Rapid  City.  8.  Dak 

Irvin  J.  Matthew*  
B.  E.  Hayden  
Albert  W.  Bainbrid.ee  
Harold  W.  Genger  
Stanley  R.  Marean  
Denton  J.  Paul  
E.  O.  Larson  

Superintendent  ,  
Resident  engineer  
Superintendent  .  

George  W.  Lyle... 
W.I.  Tingley  
Ralnn  H.Geibel  
E.  E.Chabot  

W.J.  Burke  
B.  E.8tout«rayer  
J.  R.  Alexander  
W.J.  Burke  

Milk  Hivrr 

Minidoka  

Mirage  Flats.... 
Moon  1-s.ke  

Construction  engineer  

Construction  engineer  _„  

W.  J.  Burke 

Francb  J.  Farrell  
Hugh  E.  McKee  
A.  T.  Stimpfig  

J.  R.Alexander  
J.  R.  Alexander  
W.J   Burke  
J.  R.Alexander  
R.J.  Coffey  
B.  E.  Stoutemyer  
R.J.  Coffey  
J.  R.Alexander--. 
J.R.Alexander  
W.J.Burke  

1'L.Ute  
Ogden  Rivtr  

C.  F.GIeason...  
E.  O.  Larson  
D,  L.  Carmody  
R.  J.  Newell... 
C.  0.  Dale  
Charle*  A.  Bums..  
K.  O.  Larson.-., 
Horace  V.  Hubbell  
L.  R.Fiook.-  

Superintendent  of  power.  
Construction  engineer  
Superintendent  
Construe:  ion  engineer  
Engineer  
Construction  engineer  
Construction  engineer  
Construction  engineer  

Orland  
Owyhee  
Parker  Dam  Power  

W.I).  Funk  

Robert  B.  Smith  

Provo  River  
Rapid  Valley  
Rio  Grande  

Francia  J.  Farrell  
Joaeph  P.  Biebeneicher... 
H.H.  Berry  hill  
C.  B.  Wenuel  

El  Paao.  Tex  

Sn'n  Luis  Vmlley  

Monte  Yiata.  Colo  
Powell.  Wyo  
Cody.  Wyo  

H.  F.  Bahmeier  

<  'oust  ruction  engineer  

J.R.Alexander  
W.J.Burke  
W.  J.  Burke  
W.J.Burke  
J.  R.  Alexander  

Heart  Mountain  division  

Walter  K.  Kemp  

Construction  engineer  

Superintendent  
Construction  engineer  !  

"  ChaVlea"  L.'uVrrh."."  "'.".'. 

Tucumcari.  N.  Mex  

Harold  W.  Mutch,.. 

Uniatllla  (McKay  I>am)  

Pendleton.  Oreg  
Montroae.  Colo  

Vale.  One.... 

C.L.TIce  

Herman  R.  Elliott  
C.  C.  Ketchum  

Ewalt  P.  Anderaon  

B.  E.  Stoutemyvr  
J.R.Alexander  

Vale  

Yakima  
Rosa  division 

Yaklma.  Waah  

David  E.  Ball  Superintendent  
Charle*  E.  Crownover  Construction  engineer  
C.  B.  Elliott  Superintendent  

Ale..  8.  Barker  

B.  E.  Stoutemyer  

Yuma  _.  '    Yuma.  Ariz  

Jacob  T.  Davenport  

R.J.  Coffey    

1  Boulder  Dam  and  Power  Plant.  1  Acting. 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Opera  tinj 

official 

Secretary 

Name 

Title 

Nun* 

Addres. 

Bak*r  

Ix>wer  Powder  River  irrigation  district  

Baker.  Ore*  ... 

A.  Oliver 

Mario    H  wl 

Bitter  Root*  

Bitter  Hoot  irrigation  district  

Boise1 

HamUlo.. 

Bcise1 

project  manager.  ........ 

rreaioent..  .  ...  

It    lh   P      •^t",?'1""  

upenn  e  a*  ent  

Grand  Valley  Orchard  Mesa*... 

Humboldt 

l^i  on  '  ^•H)  o  ...... 

.Superintendent  .  .  

Huntley  *  

South  Cache  W.  U.  A  

Logan.  Utah  

H.  Smith  Richard.  

Harry  C.  Parker... 

Logan. 

Klamath.  Horsefly1  

I-angelt  Valley  irrigation  district.  

Bonansa.  Greg  

Chas.  A.  Rsvell  

Manager  

Chu.  A.  Rev  ell  

Lower  Yellowstone4..  

Milk  River;  Chinook  division  «  

Board  of  Control  
Alfalfa  Valley  irrigation  district  

Sidney.  Mont  

A«et  Perason  

Manager  

Axel  Per«.»on  

- 

Fort  Belknap  irrigation  district  

H.  B.  Bonebrigbt 

President 

Zurich  irrigation  district... 

Harlem  irrigation  district  

Preaident 

. 

Minidoka:  Gravity1  

Paradise  Valley  irrigation  district  
Minidoka  Irrigation  district  
Hurley  irrigation  district  

Zurich.  Mont.  
Rupert.  Idaho  
Burley,  Idaho  

C.  J.  Wurth... 
Frank  A.  BalUrd  
Hugh  L.Crawford  

Preaident  
Manager  
Manager  

J.  F.  Sharpies... 
Frank  A.  Ballard  
Frank  0    Red  field  

Zurich. 
Rupert. 

' 

Moon  Lake  

Newland.'... 
North  Platte:  interalate  divieion  «... 

Moon  L*k«  W.  U.  A  

Truckee-Carson  irrigation  district.  
Pathfinder  irritation  district... 

Roosevelt.  Utah  
Fallon.  N«r... 
Mitchell    Nebr 

II.  J.  Allred.... 
W.  H.  Wallace  

Preaident  
Manager  

Ida  M.Johnson  .. 
Ixmie  Galloway  
H.  W.  Kmergy  

Gooduig 
Kooeevelt. 
Fallon. 

Fort  Laramie  diraiion  «... 

Fort  Laramie  diviaion<  

Goshen  irrigation  district  

Torrington,  Wyo  

Floyd  M.  Rouah  

Mary  E.  Harrarh.   ..    . 

Torrington 

Northport  diviaion  •  
Oaden  Riv«  
Okanoiu1.-- 
Salt  Kiver'  

Northport  irrigation  district  
Ogden  River  W.  U.  A  
Okanogan  irrigation  district  
Salt  River  Valley  W.  U.  A  

Northport,  Nebr  
Ogdw.  Uuh  
Okanogan.  Wash  
PhoenU.  Am  

Mark  i.lciiua... 
IHvid  A.Scott  
Nelaon  D.  Thorp...  
11.  J.  Lawaon... 

Manager  
Superintendent  
Manager  

Mahel  J.  Thompson  
Wm.  P.  Stephens  
Nelson  D.  Thorp  
F.  C.  Henahaw  

Bridgeport 

8CU. 

Phoeaix. 

Sanpete:  Ephraim  divUoo  
Spring  City  diviaion.  .. 
Shoahone:  Garland  divWou  •.... 

Kphraim  Irrigation  Co  

Honeabo*  Irrigation  Co  
8ho.rf.one  irrigation  district  

Kphraim.  Utah  
Spring  City.  Utah  
Powell.  Wyo.... 

Andrew  Haneen  
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Pioneering  Public  Power 

Minidoka  Project,  Idaho 


By  WALTER  K.  M.  SLAVIK 


RECLAMATION  engineers  would  be  the  first 
to  challenge  the  statement  that  the  Bureau 
of  Reclamation  is  the  preeminent  power 
agency  in  the  United  States  if  not  in  the 
world.  They  would  point  out  that  their  pri- 
mary business  is  the  construction  of  irrigation 
systems  to  provide  homes  and  livelihoods, 
to  develop  the  West,  and  create  new  wealth 
in  the  Nation ;  power  is  a  byproduct  of  that 
work. 

The  largest  part  of  the  world's  production 
of  silver  is  a  byproduct  of  gold,  copper,  and 
lead  mining.  The  case  is  exactly  parallel ; 
work  for  one  benefit  brings  another  and  per- 
haps even  larger  benefit. 

Established  in  1902  to  build  irrigation 
projects,  the  Bureau  of  Reclamation  also 
commands  first  rank  in  power  production. 
It  pioneered  Federal  power,  and  for  more 
than  35  years  it  has  quietly,  efficiently,  and 
successfully  established  a  reputation  for 
public  power  service. 


From  its  first  power  plant  in  1906  the  Bu- 
reau's generation  of  electric  energy  has  pro- 
gressed steadily  until  today  the  consummation 
of  construction  plans  will  raise  output  to  a 
point  where  it  will  equal  the  entire  present 
hydrodevelopment  of  the  western  half  of  the 
United  States — more  than  4%  million  kilo- 
watts. 

Great  plants,  like  that  at  Boulder  Dam  in 
Arizona-Nevada  and  Grand  Coulee  in  Wash- 
ington, have  been  built.  With  the  construc- 
tion of  plant  after  plant  and  generator  after 
generator  the  Bureau  has  installed  power 
units  to  meet  the  requirements  of  a  develop- 
ing Nation  and  a  broad  public  service. 

Of  the  28  plants  in  operation  on  Reclama- 
tion projects  the  Minidoka  plant  in  Idaho 
furnishes  one  of  the  most  interesting  examples 
of  successful  commercial  power  service. 
Built  in  1909,  it  was  the  third  to  be  con- 
structed by  the  Bureau.  For  more  than  three 
decades  it  has  admirably  performed  the  tra- 


A  country  crossroads  on  the  Minidoka  project  with  a.  transformer  pole  serving  two 
ranch  homes  from  the  four-wire  system  maintained  by  the  unity  system. 


ditional  dual  role  of  Reclamation  power 
plants — irrigation  use  plus  public  power 
service. 

Part  of  the  power  generated  at  the  Mini- 
doka plant  is  used  for  irrigation  and  drain- 
age pumping,  the  rest  is  sold  to  consumers 
as  commercial  energy.  The  power  used  for 
irrigation  and  drainage  made  the  original 
construction  of  the  project  possible,  opening 
the  opportunity  for  homes  and  livelihood  to 
enterprising  Americans.  The  commercial 
power  sold  to  consumers  made  life  for  them 
and  oth'Ts  near  the  project  happier  and  more 
comfortable,  and  also  created  jobs  and  further 
taxable  wealth  by  providing  the  energy  neces- 
sary for  the  development  of  local  industry. 

It  is  the  function  of  supplying  energy  for 
home  and  industrial  use  which  arouses  atten- 
tion. More  than  two  decades  ago  the  Mini- 
doka project  had  already  set  an  example  of 
public  power  service  unequalled  through  the 
country.  The  power  plant  already  served  a 
score  of  farmers'  nonprofit  cooperatives,  or- 
ganized and  operated  by  farmers  selling 
power  to  themselves  at  cost. 

The  cooperatives  were  successful,  practical, 
and  businesslike  enterprises.  They  served 
three-fourths  of  the  rural  consumers  in  the 
Minidoka  region.  Other  rural  consumers  ob- 
tained their  current  from  lines  connected  with 
the  towns  which  grew  up  on  the  project, 
which  in  turn  derived  their  energy  from  the 
Minidoka  power  plant.  Still  others  were 
served  individually  from  the  project  com- 
mercial power  system. 

Electric  Consumption  Doubled  in  21  Years 

In  1020  there  were  2,420  irrigated  farms 
on  the  project.  Half  of  them  were  electrified. 
There  were  6  towns  on  the  project.  The 
proportion  of  town  users  was  still  higher. 
This,  in  a  day  when  rural  electric  service 
was  sparse — only  3  out  of  100  United  States 
farmers  had  it. 

Today,  in  addition  to  the  highline  current 
available  to  1,435  farms  on  the  project,  9 
towns  are  served.  The  towns  own  60  miles  of 
line  which  serve  333  additional  consumers. 
Electric  energy  is  therefore  available  to  73 
percent  of  the  2,430  irrigated  farms  on  the 
project 

The  consumption  record  of  electricity  by 
Minidoka  farmers  back  in  those  days  was 
still  more  striking.  They  used  756  kilowatt- 
hours  a  year.  Today  in  modern  times,  when 
electricity  is  assumed  to  have  reached  fairly 
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widespread  use,  ilio  average  rurnl  < sinner 

In  tin-  I'nitcd  States  uses  abciiit  775  kilowatt- 
hours  n  year. 

Minidoka  fanners  arc  today  using  more 
than  double  the  current  they  consumed  in 
11120.  During  1!MO  their  consumption 
roacl  ed  U;:!O  kilowatt-hours.  Innceni  years 
the  demand  on  the  rural  linos  1ms  Increased 
about  10  i>ercent  nnnunlly.  1'ower  supplied  to 
the  cooperatives  has  increased  fourfold.  In 
P.I  In  the  consumption  of  the  cooperatives  was 
2.2i;o,<)00  kilowatt-hours  compared  with 
5(10,000  kilowatt-hours  in  P.I-JII. 

Minidoka  farmers  in  that  early  day  enjoyed 
n  life  of  electric  comfort  and  (onvenienee. 
Miles  away  from  any  populous  city  they 
l»is-essed  elect ricnl  apparatus  lacked  by  mil- 
lion-- in  our  great  eitiis  with  their  so-called 
urban  advantages.  More  than  6,000  electrical 
appliances  were  in  use  on  the  project— more 
than  2,000  electric  irons,  1,000  washing  ma- 
chines, 384  electric  motors,  310  vacuum 
cleaners.  '21(1  ranges  and  water  heaters,  fans, 
percolators,  incubators  and  brooders,  feed 
grinders,  cream  separators,  sewing  machines, 
heating  pads,  curling  irons,  and  even  electric 
potion-picture  machines.  Minidoka  farmers 
unhesitatingly  put  their  electric  energy  to 
full  use. 

The  Carl  I.lpps  was  a  typical  Minidoka 
project  farm  family,  according  to  a  RECLAMA- 
TION EKA  of  years  ago  commenting  on  the 
electrification  of  the  project. 

"Mr.  Lipps  operates  a  dairy  farm  of  25 
acres,  upon  which  he  keeps  32  head  of  stock, 
lie  is  now  milking  24  cows,  most  of  which 
are  .lerseys.  The  product  of  the  dairy  is 
sold  in  UuiMTt,  where  Mr.  Lipps  owns  a  milk 
route.  His  land,  stock,  and  improvements 
repn  sent  an  investment  of  about  $11,000. 

"The   Lipps  family   lives   in   a   handsome, 

modern    home,    conveniently    arranged    and 

nut  lit  ted     with    many    labor-saving    devices. 

•So  complete  is  the  electrical  equipment  that 

Mr.    l.ipps    says    he    never    has   to   strike    a 

match.     The    house,    as    well    as    the    other 

farm     buildings,     is     cheerfully     lighted     by 

electricity.     In   winter   the   rooms   are   made 

comfortable    by    electric    heat.     Mrs.     Lipps 

•  in  a    \Vostinghonse  three-plate  electric 

range,    uses    an    electric    washing    machine, 

electric  hot  jioint  and  flat  irons,  and  electric 

'•i-,  and  makes  the  morning  waffles  by 

el.  ciricity. 

"Water  pressure  for  bathroom  and  kitchen 
Is  obtained  through  the  Dayton  system.  A 
small  motor  operates  a  pump  which  raises 
water  from  a  well  in  the  cellar  to  an  air 
cylinder.  When  the  rising  water  develops 
Miiliclcni  pressure  by  compression  of  the  air 
in  the  cylinder  a  switch  opens  and  the  motor 
Mo|:s.  If  the  pressure  drops,  the-  switch  closes 
and  starts  the  motor.  This  automatic  control 
^.-Hi-factory,  according  to  Mrs.  l.ipps. 
A  water  heater  attached  to  a  large  boiler 
make^  hot  water  available  when  desired. 

"In  the  yard  a  TiOO-watt  arc  lamp  illuminate- 
the  area  surrounding  the  buildings.  At  the 
cattle  corrals,  water  is  raised  directly  into  the 


This  is  farm  life  on  the  Minidoka  project. 
The  C.  H.  Burgher  kitchen  has  electric 
light,  heat  and  range,  and  electric  refrig- 
erator, washing  machine,  water  pressure 
system,  vacuum  cleaner,  and  small  ap- 
pliances. 

drinking  troughs  by  means  of  a  Meyers  pump 
jack,  operated  by  a  small  motor.  This  provides 
comparatively  warm  water  during  the  coldest 
weather,  and  even  in  summertime  the  cattle 
prefer  it  to  the  ditch  water  in  the  pastures." 
One  of  the  earliest  rural  consumers  and  one 
lit  the  founders  of  his  cooperative,  the  Rural 
Electric  Co.,  Carl  Lipps  now  rents  his  farm 
and  dairy,  but  he  and  his  wife  still  live  In  the 
same  farm  home  which  looks  as  new  and 
modern  as  many  houses  built  today.  Most  of 
the  original  electric  equipment  is  still  giving 
good  service.  Mrs.  l.ipps  is  still  using  the 
same  electric  range.  The  years  have  added 
other  electrical  equipment  to  the  Lipps  home, 
such  as  an  electric  refrigerator  and  a  radio. 

Projn-t  Toinix  l'/c   hi  KIcrtric  Usage 

Mr.  and  Mrs.  l.ipps  live  about  a  half-mile 
from  Uupert,  one  of  the  towns  born  on  the' 
project.  In  1!)14,  this  town  attracted  national 
interest  by  building  the  lirst  electrically  heated 
large  building  in  the  world.  It  was  the  town's 
i-raded  hit'h  scluxH,  a  three-story  brick  and 
concrete  building  of  modern  construction  hous- 
ing 000  students. 

So  electrified  was  this  ultra-modern  school 
house  that,  In  addition  to  its  electric  heating. 


ventilation,  and  lighting,  each  girl  In  the 
domestic  science  dciuirtmenl  had  her  individ- 
ual electric  cooking  apparatus.  The  eoiit  of 
ii|M-rating  the'  school  with  eU-ctrlcily  was  $1,700 
o  year. 

Larger  than  Ruix-rt  was  Hurley,  and  Hurley 
was  not  lo  be  outdone  by  Rupert.  In  I'.il.'i. 
Hurley  constructed  an  $hO,(:00  concrete  school 
building,  also  entirely  electrified,  to  bouse  2,00' • 
students. 

The  .school  building  was  the  social  center  of 
!he  town  and  neighboring  farmers.  It  had  a 
well  lighted  auditorium  seating  500,  with  u 
stage  for  entertainments,  and  a  gymnasium. 
The  school's  electric  heating  plant  kept  all 

i' is  at  a  healthful  temperature  and  electric 

lans  supplied  them  with  clean,  fresh  air.  The 
hot  water  supply  was  electrically  heated,  and 
like  Rupert's,  the  school's  domestic  science 
department  had  a  complete  outfit  of  electric 
hot  plates  f(,r  the  use  of  individual  students 
i.nd  a  large  electric  range  for  baking  and  cook- 
ing sizable  servings. 

Hut  the  electrically  heated  schools  of  Rupert 
and  Hurley  do  not  complete  the  story.  Burley 
also  boasted  of  a  modern  three-story  hotel  of 
50  rooms,  all  electrically  heated. 

The  hotel  and  the  9  stores  In  the  hotel  build- 
ing required  250  kilowatts,  the  Burley  school 
700.  Electricity  for  heating  the  buildings  and 
homes  in  the  towns  and  on  the  farms  in  the 
region  sold  at  $1  to  $1.25  a  kilowatt-month. 
The  cost  of  heating  a  5-rooiii  house  with  elec- 
tricity ranged  from  $10  to  $15  a  winter  month. 
Western  soft  coal,  if  Minidoka  residents  had 
bought  it,  would  have  cost  $8  a  ton. 

The  other  towns  on  the  Minidoka  project 
were  also  served  with  current  generated  at 
the  Minidoka  power  plant,  and  not  far  away 
was  the  village  of  Albion,  seat  of  the  State 
normal  school.  Both  the  village  and  the  nor- 
mal school  were  supplied  with  current.  A 
flour  mill  at  Paul,  another  town  on  the  project, 
iin  alfalfa-meal  mill  at  Rupert  and  other  local 
industry  used  electrical  energy  from  the  plant 
for  operating  machinery  and  lights. 

What  did  the  project  citizens  then  think 
of  this  electrification? 

"Sixteen  years  ago  n  dreary  desert  of 
greasewood  and  sagebrush,  the  Minidoka 
project  today  is  one  of  the  most  productive 
and  prosperous  agricultural  areas  in  Amer- 
ica," wrote  a  project  farmer  to  the  RECLAMA- 
TION ERA.  "Hut  mere  pulling  of  water  on  the 
land  has  not  been  responsible  for  the  Ideal 
conditions  that  exist.  The  thing  that  keeps 
Minidoka  women  happy  and  tin'  hoys  satis 
tied  is  the  bringing  of  cheap  electricity  to 
the  farms. 

"Through  the  coo|>crative  factor  introduced 
by  the  community  distribution  of  electricity 
and  the  necessity  of  pulling  together  in  the 
operation  of  the  canal  sys'ems.  residents  a  in- 
frequently brought  together  in  a  business  way, 
si  eial  development  follows,  and  the  building 
up  of  a  community  spirit  is  the  result. 

"In  addition  to  the  J.">  mutual  electric  com- 
imnles  on  the  proj  vt.  distributing  eh-ctricily 
to  l.'Jittl  farmers  and  owned  and  manage  I  by 
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the  farmers,  we  have  cooperative  cheese 
factories,  cold-storage  plants,  dairy  and  hog 
associations,  and  many  other  organizations. 
And  we  have  developed  the  best  school  system 
in  the  State. 

"We  have  completely  done  away  with  the 
chief  bane  of  the  country — isolation,  loneli- 
ness, and  drudgery.  Country  life  as  we  live 
it  is  all-sufficient — therefore  satisfying." 

Electric  Heating 

The  explanation  of  this  happy  situation  on 
the  Minidoka  project  follows:  The  original 
construction  of  the  project  was  made  feasible 
by  the  use  of  pumping  equipment  to  supply 
the  farm  lands  with  water.  The  pumping 
system  was  made  feasible  in  turn  by  the 
development  of  the  power  possibilities  of 
Snake  River  at  Minidoka  Dam.  Finally,  the 
power  for  pumping  the  irrigation  water  was 
needed  only  in  the  summer.  Thus,  the  plant 
power  was  used  largely  for  irrigation  pur- 
poses from  April  to  November — while  from 
October  to  May,  instead  of  letting  a  great 
quantity  of  this  energy  go  to  waste,  the  plant 
supplied  cheap  electric  energy  for  heating. 

A  very  low  rate  was  placed  on  this  power, 
since  it  was  excess  power  and  would  other- 
wise be  wasted.  Many  homes  and  larger 
buildings,  including  the  two  large  schools,  the 
hotel,  and  a  courthouse,  were  heated  entirely 
by  electricity.  A  peak  on  this  load  was 
reached  in  1919;  20,800,000  kilowatt-hours 
were  used  for  heating. 

The  heat  rates  were  raised  in  1920,  how- 


ever; many  users  turne_d  to  coal.  The  two 
schoolhouses  and  the  courthouse  also  eventu- 
ally abandoned  electric  hea't  In  favor  of  stoker- 
fired  central  heating  plants.  The  result  has 
been  a  gradual  decline  in  heating  load;  in 
1940  only  10,900,000  kilowatt-hours  were  used 
for  heating.  This  was  more  or  less  welcome, 
as  the  commercial  light  and  power  load  had 
increased  from  6,000,000  kilowatt-hours  in 
1920  to  more  than  14,000,000  in  1940.  The 
Minidoka  plant  was  consequently  unable  to 
supply  the  winter  peak  load  which  exceeded 
7,000  kilowatts. 

This  situation  was  but  a  continuation  of 
the  project's  record  of  outgrowing  the  power 
supply,  year  by  year.  The  first  installation 
at  the  Minidoka  power  plant  in  1909  con- 
sisted of  five  main  generators  which  were 
placed  in  the  plant  one  after  the  other  as  re- 
quired by  the  demand  for  power.  The  ulti- 
mate capacity  of  the  plant  was  7,500  kilowatts 
— tiny  compared  with  present-day  develop- 
ments but  large  indeed  for  the  wide  open  rural 
stretches  of  the  Mountain  States  in  1909.  Yet 
by  1921  the  demand  had  completely  outrun 
the  capacity.  An  interchange  agreement  with 
the  Idaho  Power  Co.  temporarily  satisfied 
Minidoka  needs.  In  exchange  for  a  block  of 
about  800  kilowatts  of  power  to  Minidoka, 
the  Idaho  Power  Co.  received  an  equivalent 
amount  of  power  from  the  Boise  project 
power  plant,  constructed  by  the  Bureau  in 
1912. 

The  growing  Minidoka  demand  continued 
to  exceed  the  supply.  Finally,  in  1924,  in 
order  to  avoid  an  acute  shortage,  installation 


The  Wiley  Craven  home  near  Paul,  Idaho,  uses  electricity  for  light,  for  cooking,  and 
to  operate  an  electric  stoker,  and  it  has  an  electric  radio,  washing  machine,  vacuum 
cleaner,  and  a  variety  of  small  appliances.  The  farm  here  is  truly  as  well  equipped 

for  living  as  the  city. 


of  a  sixth  generator  at  the  Minidoka  powe 
plant  was  authorized. 

The  sixth  generator  was  squeezed  into 
space  occupied  by  two  turbine-driven  exciter: 
which   were   removed  and   replaced   by   nei 
motor-driven  exciters  installed  elsewhere  i 
the  building. 

The  new  generator  had  a  capacity  of  2,40 
kilowatts,  twice  that  of  the  original  genei 
ators.  It  raised  the  plant's  capacity  froi 
6,000  to  8,400  kilowatts.  The  installation  wa 
completed  in  1927.  It  was  hoped  at  that  tim 
that  the  enlarged  capacity  of  the  plant — show 
ing  a  record  of  18  years  of  continuous  2-i 
hour-a-day  service — would  meet  requirement 
for  many  years  to  come. 

The  project  plant  was  then  (1927)  fillin 
74  contracts  for  power.  It  was  supplyin 
eight  towns  with  energy,  Acequia,  Albioi 
Burley,  Declo,  Heyburn,  Minidoka,  Paul,  an 
Rupert.  It  also  served  a  score  of  coopei 
tives.  The  four  largest  were  the  Unit 
Light  &  Power  Co.  with  about  175  consumer: 
the  East  End  Electric  Co.  with  about  81 
the  Rural  Electric  Co.  with  75,  and  th 
Riverside  Electric  Co.  with  55. 

The  demand  for  power  on  the  Minidok 
project  within  a  few  years  again  began  t 
tax  the  resources  of  the  system.  Today,  i 
spite  of  the  8,400  kilowatts  available,  and  i 
spite  of  large  amounts  of  power  obtaine 
from  the  Idaho  Power  Co.  both  winter  an 
summer  through  exchange  agreement,  th 
demand  has  been  approaching  the  limit  c 
supply. 

Increased  Power  Facilities 

An  extension  to  the  power  plant  is  noi 
under  construction.  The  new  building  i 
nearing  completion.  It  will  house  a  genei 
ator  of  5,000  kilowatts — twice  as  large  as  tl 
big  new  generator  installed  in  1927,  which  i 
self  had  nearly  doubled  the  capacity  of  one  ( 
the  original  generators. 

The  addition  will  come  just  in  time.  Lai 
year  the  power  system  provided  23,600,00 
kilowatt-hours  for  commercial  use,  and  hea 
ing,  delivered  to  the  various  cooperatives  an 
towns  at  a  cost  to  them  of  $190,600,  or  aboi 
6.6  mills  per  kilowatt-hour.  The  list  ( 
power  contractors  and  distributors  now  nun 
ber  55,  including  17  cooperatives  and  9  town! 
There  are  148  miles  of  high-tension  tram 
mission  lines  radiating  from  the  plant.  Moi 
than  18,000,000  kilowatt-hours  are  being  ol 
tained  from  the  Idaho  Power  Co.  through  ej 
change  arrangement  for  the  use  of  Minidok 
project  customers. 

The  rural  electric  cooperative  companies  c 
the  project  are  splendid  examples  of  pioneei 
ing  public  power  service  fostered  by  th 
project  plant.  The  Unity  Light  &  Power  O 
is  outstanding.  Organized  in  1917  with  4 
consumers  on  8  miles  of  highline,  the  littl 
cooperative  quadrupled  in  size  within,  1 
years.  The  175  consumers  required  40  mile 
(See  MINIDOKA,  page  252) 
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Roza  Division  of  Yakima  Project 
Makes  Good  Start 


By  A.  MANNICK,  Associate  Engineer 


IN  mid-season  of  its  first  year  of  irrigation, 
the  Koza  division  of  the  Yakima  project 
.pparently  was  off  to  a  good  start. 

Crops  tried  on  the  first  unit  of  the  Rozn 
In  JM< in  include  small  grain,  alfalfa  which 
tad  formerly  been  irrigated  by  pumping,  po- 
tatoes, seed  peas,  hops,  sugar  beets,  new 
Ifalfa  with  nurse  crops,  young  orchards,  prin- 
ipally  of  soft  fruits,  corn  and  carrots, 
amed  in  order  of  acreage  planted.  Crops  as 

whole  look  exceptionally  good,  particularly 
K>tatoes  and  seed  peas,  which  promise  high 
'ields  even  though  preparation  of  the  land, 
ilantings,  and  first  irrigations  were  some- 
what delayed. 

The  first  delivery  of  irrigation  water  wns 
nadc  on  April  19,  1041,  to  the  Hervey  J. 
Jrulotte  tract  of  20  acres  of  seed  peas  and 
5  acres  of  wheat.  Later  the  same  day  irri- 
'ation  water  was  fur-ished  to  some  of  the 
flerrace  Heights  Irrigation  District  lands 
inder  the  gravity  system. 

During  March,  a  number  of  trial  runs  of 
water  had  been  made  through  the  Yakima 
Canal  by  construction  forces.  These 
Wted  the  canal  and  major  structures  be- 
the  diversion  dam  and  Spillway  No. 
Although  some  leakage  through  earth 
»nks  was  noted  and  partially  reduced  by 
pplying  earth  blanketing,  the  system  as  a 
vhoii>  functioned  very  well.  Eight  temporary 

v 1  checks  were  built  in  this  section  to 

llse  the  water  surface  in  the  canal  suffl- 
dentiy  to  serve  the  small  acreage  eligible 
or  water. 

On  April  2,  1941,  the  operation  of  the 
division  from  the  diversion  dam  to 
ipilhvay  No.  3  was  turned  over  to  the  opera- 
Ion  and  maintenance  organization.  Water 
JOT  irrigation  was  turned  into  the  canal  at 

:30  a.  m.  April  9,  and  reached  Spillway 
*o.  3  on  April  11,  1941. 

Old  Residents  Enjoy  Water  Benefits 

Included  among  the  water  users  who  are 
iOw  enjoying  the  benefits  of  Roza  irrigation 
rator  are  some  of  the  early  settlers  of  the 
fakinia  Valley.  Mrs.  Verena  Deeringhoff, 
or  example,  with  her  husband,  the  late 
'erdinimil  E.  Deeringhoff,  homesteaded  on 
|D  acres  in  the  Moxee  Valley  In  1893.  Mr 
teerlnghoff,  who  was  responsible  for  drill- 
b  some  of  the  earlier  artesian  wells  in  the 
District,  did  not  live  to  see  fulfilled 

Is   <!>'••• >f   irrigating    his    homestead    by 

Wvity  from  the  Rozn  Cannl. 


.Mrs.  Emma  S.  Ball,  another  pioneer,  took 
up  a  desert  claim  in  1007,  and  still  lives 
on  her  original  farm,  25  acres  of  which  had 
been  irrigated  by  pumping  from  3  wells,  the 
first  having  been  drilled  in  1911.  Mrs.  Ball 
says  that  while  they  were  always  able  to  raise 
enough  crops,  together  with  chickens  and  live- 
stock, to  make  a  fair  living,  she  is  thankful 
to  have  lived  to  see  the  construction  of  the 
Roza  Canal,  which  will  insure  an  adequate 
water  supply  for  the  growing  of  abundant 
crops. 

Rosa  n  Years  Old 

Briefly  the  history  of  the  Roza  division 
dates  from  the  establishment  by  order  of  the 
Board  of  Commissioners  of  Yakima  County 
on  July  6,  1920,  of  the  Yakima-Benton  Irriga- 
tion District,  now  known  as  the  Roza  Irriga- 
tion District.  The  lands  include  approxi- 
mately 72,000  ultimately  irrigable  acres  lying 
north  and  east  of  the  Yakima  River.  They 
are,  for  the  most  part,  above  areas  receiving 
water  from  private  canals  in  the  East  Selah 
and  Moxee  districts,  and  above  the  Union 
Gap  and  Sunnyside  Canals  downstream  from 
Union  Gap. 


On  July  8,  1921,  the  district  entered  into 
a  contract  under  which  the  United  States 
agreed  to  impound,  store,  and  deliver  water 
at  the  Roza  Diversion  Dam  and  the  amount 
was  fixed  at  375,000  acre-feet  by  a  supple- 
mental agreement  on  April  15,  1935.  On  De- 
cember 13,  1935,  another  contract  was  exe- 
cuted whereby  the  district  agreed  to  repay 
to  the  United  States  the  construction  cost  of 
the  irrigation  works. 

Various  schemes  and  combinations  of 
schemes  had  been  considered  for  many  years 
to  determine  the  most  feasible  method  of 
irrigating  the  lands  of  the  division.  The 
Roza  Diversion  Dam  finally  was  located  about 
12  miles  north  of  Yakima.  With  its  head- 
gates  on  the  right  bank,  the  main  canal  runs 
parallel  to  the  Yakima  River  through  con- 
crete lined  sections,  bench  flumes,  and  a  tun- 
nel, for  a  distance  of  about  3.5  miles,  where 
it  crosses  the  river  in  a  reinforced  concrete 
siphon  15  feet  4  inches  in  diameter.  The  canal 
then  traverses  the  East  Selah  district  for  a 
distance  of  5  miles  to  Tunnel  No.  3,  which 
penetrates  Yakima  Ridge.  Plans  provide  for 
a  power  plant,  with  a  capacity  of  12,000  kilo- 
watts, to  be  located  at  the  outlet  of  this  tun- 


Water  for  Roza  lands  is  diverted  at  Roza  Diversion  Dam  on  the  Yakima  River. 
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nel  where  a  drop  of  140  feet  is  available. 
The  canal  has  been  constructed  with  a 
capacity  of  2,200  cubic  feet  per  second  from 
the  diversion  dam  to  the  proposed  power 
plant  location.  Below  Spillway  No.  2  the 
capacity  was  reduced  to  1,300  cubic  feet  per 
second,  and  will  be  gradually  reduced  to  100 
second-feet  as  water  is  diverted  by  laterals 
in  the  distribution  system  between  there  and 
Ben  ton  City. 

Of  the  land  in  the  Roza  division,  45,000 
acres  are  to  be  irrigated  by  gravity,  and  the 
balance  by  pumping,  with  an  average  lift 
of  about  145  feet,  although  some  selected 
areas  of  better  lands  will  require  a  lift  of 
about  210  feet.  The  gravity  system,  compris- 
ing some  100  miles  of  main  canal,  together 
with  the  necessary  laterals,  spillways,  drains, 
etc.,  is  being  constructed  and  put  into  opera- 
tion first. 

Allotment  of  funds  for  starting  construc- 
tion was  approved  by  the  President  in  Sep- 
tember 1935.  By  January  1,  1941,  the  diver- 
sion dam,  the  main  caual,  three  wasteways, 
and  the  distribution  system,  with  the  excep- 
tion of  a  number  of  minor  structures,  were 
capable  of  serving  about  3,300  acres  of  gravity 
lands,  exclusive  of  the  Terrace  Heights  Irri- 
gation District. 

The  Terrace  Heights  Irrigation  District, 
lying  about  2  miles  east  of  Yakima  and  com- 
prising some  5G1  acres,  formerly  received  its 
water  supply  by  pumping  from  the  Selah- 
Moxee  Irrigation  District  canal.  Since  the 
main  canal  of  the  Roza  division  passes 
through  the  center  of  the  Terrace  Heights 
Irrigation  District,  a  3-party  contract  among 


the  United  States,  the  Roza  Irrigation  Dis- 
trict, and  the  Terrace  Heights  Irrigation  Dis- 
trict, was  executed  on  February  10,  1940, 
providing  for  construction  of  turn-outs,  pump- 
ing equipment,  laterals,  and  pipe  lines  for  car- 
riage of  the  Terrace  Heights  quota  of  3,259.5 
acre-feet  of  water,  measured  at  the  diversion 
point,  through  the  Yakima  Ridge  Canal. 
Approximately  half  of  the  Terrace  Heights 
lands  could  thus  be  served  by  gravity  and 
the  balance  by  pumping  with  a  lift  of  82  feet. 
December  18,  1940,  was  a  red  letter  day  for 
the  project  for  on  that  day  formal  announce- 
ment was  made  by  the  Assistant  Secretary 
of  the  Interior  to  the  Terrace  Heights  Irri- 
gation District  that  water  for  the  irrigation 
of  Terrace  Heights  lands  would  be  available 
for  the  irrigation  season  of  1941.  On  April  4, 
1941,  a  second  announcement  was  made  that 
water  would  be  available  during  the  irriga- 
tion season  of  1941  for  approximately  3,300 
acres  of  Roza  Irrigation  District  lands  on  a 
water  rental  basis. 

The  rates  were:  A  minimum  charge  of  $1 
per  irrigable  acre  for  each  irrigable  acre  of 
the  legal  subdivision  for  which  water  is  re- 
quested. This  minimum  charge,  paid  in  ad- 
vance, permits  the  delivery  of  2  acre-feet 
of  water  per  acre  per  annum.  Additional 
water  may  be  furnished  at  the  following 
rates,  payable  by  the  District  in  advance: 

Third  acre-foot  per  acre — 75  cents  per  acre- 
foot. 

Fourth  acre-foot  per  acre — $1  per  acre-foot. 
Fifth  acre-foot  per  acre — $1.25  per  acre-foot. 
The  district  was  required  to  certify  to  the 


First  water  coursing  through  the  Yakima  Ridge  Canal.     The  temporary  weir  was 
needed  to  handle  the  small  head  at  the  start. 


United  States  as  entitled  to  receive  water 
only  such  lands  as  are  owned  or  held  under 
contract  of  purchase  by  duly  qualified  per- 
sons who  have  complied  with  requirements, 
designed  to  discourage  land  speculation  and 
large  holdings  in  the  contract  of  Decem- 
ber 13,  1930.  There  were  about  1,944  acres, 
exclusive  of  the  Terrace  Heights  District, 
eligible  for  water  in  June  1941. 

Water  delivery  schedules  of  7  days  on  and 
7  days  off,  on  the  basis  of  3  acre-feet  pet 
acre  per  season,  were  computed  with  the  idea 
of  putting  them  into  effect  at  the  start  ol 
the  season.  Few  tracts  of  land  were  eligible 
for  water  early  in  the  season,  and  applica- 
tions for  water  were  made  spasmodic  all  j 
thereafter.  A  rotation  schedule  could  not  b( 
readily  adopted,  therefore,  and  water  wai 
delivered  on  virtually  a  demand  basis  uutl 
June  1,  1941.  Most  of  the  lands  received  i 
thorough  initial  wetting  before  the  rotatioi 
schedule  was  put  into  effect.  Some  modifica 
tions  of  the  rotation  schedule  were  latei 
necessary  to  meet  requirement!  of  individua 
tracts  and  crops. 

In  contrast  to  some  early  projects  when 
the  Government's  responsibility  ended  at  thi 
farmer's  head  weir,  the  Government  and  loca 
organizations  through  various  agencies  nov 
offer  assistance  to  the  farmer  in  solving  hi 
agricultural  and  irrigation  problems.  Thi 
Bureau  has  made  available  the  services  of  i 
reclamation  economist,  who  has  b3en  assigns 
to  promote  better  farm  practices  by  giviui 
advice  and  assistance  in  crop  planning,  lam 
use,  the  economical  application  of  irrigatioi 
water,  and  control  of  noxious  weeds.  Othe 
governmental  and  local  agencies  are  moB 
active  in  bettering  marketing  conditions  am 
arranging  for  financial  assistance  to  farmer! 
With  cooperation  of  all  these  interests 
parties  a  new  and  prosperous  agriculture 
development  seems  assured  on  the  Itoz 
division. 


Drainage  Problem  Solved 

ILLINOIS  had  1,541  organized  drainage  dii 
iricts  comprising  5,454,000  acres  of  land  1 
1937,  according  to  a  survey  of  drainage  dii 
trict  organization  and  finance  by  the  Illinoi 
Tax  Commission.  This  amounts  to  about  oiu 
half  the  croplands  of  the  State,  many  tlioi 
sands  of  acres  of  which  were  swampy,  ope 
prairie  lands  where  subsurface  drainage  \va 
neither  uniform  nor  adequate,  or  wide  lloo 
plain  areas  which  could  be  farmed  safe! 
only  if  the  river  was  controlled  once  or  iwic 
a  year  during  high  water. 

The  problem  of  making  land  agricultural! 
more  productive  in  Illinois  was  therefore  tw< 
fold — subsoil  drainage  and  open  ditches  i 
some  parts  of  the  State  and  high-water  pr< 
tection  in  others.  The  mastering  of  the  prol 
lem  required  the  better  part  of  60  year 
through  drainage  districts  which  const ructe 
and  maintained  extensive  levees,  pumpin 
plants,  ditches  and  drainage  tile  systems. 
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Grand  Coulee  Dam 

Big,  Strong,  and  Straight 

By  TOM  A.  HEATFIELD,  Assistant  Engineer 


TIIK  visitors  were  puzzled.  On  the  hills  sur- 
rotinding  (Jrand  Coulee  Dam  wen-  great  mini- 
lie  rs  <if  white  nwrkers.  Some  thought  they 
were  Imliun  graves  while  others  had  heard 
that  eaeh  one  stood  for  a  workman  who  had 
been  killed  on  the  job.  Fortunately  for  the 
Indians  and  the  workmen  neither  of  these 
presumptions  was  correct.  The  markers  were 
surveying  targets,  placed  there  so  that  the 
dam  would  .grow  not  only  big  and  strong,  hut 
also  straight. 

(Jrand  Coulee  Dam  is  in  north  central  Wash- 
ington ami  straddles  the  Columbia  River  at 
a  point  where  It  makes  a  great  curve  and  flows 
north.  Hence,  the  dam  runs  approximately 
east  and  west.  Due  to  the  curve  in  the  river, 
it  is  possible  to  produce  a  line  straight  out  at 
right  angles  from  any  part  of  the  dam,  either 
upstream  or  downstream,  and  come  eventually 
to  the  rocky  west  wall  of  the  river  gorge. 

I'.oth  ends  of  the  dam  nestle  into  bluffs  of 
solid  granite  about  4,000  feet  apart,  but  orig- 
inally the  area  between  these  bluffs,  including 
the  river  lied,  was  overlain  by  a  deep  layer  of 
earth.  This  was  removed  to  expose  bedrock 
for  the  dam  to  rest  on,  leaving  long,  earthen 
slopes  adjacent  to  the  dam,  both  up  and  down- 
stream. This  earth  was  composed  of  claylike 
material  which  was  subject  to  sliding,  and 
was  continually  creeping,  even  where  no  slides 
developed.  The  dam  itself  is  about  4,200  feet 
long,  straight  from  end  to  end,  vertical  at  the 
upstream  face,  and  on  an  0.8:1  slope  down- 
stream. Its  average  height  above  rock  is 
about  450  feet. 

Criil   f<i/Mtem    KxtiiMixhcd 

To  facilitate  the  location  of  any  point  on 

or  near  the  dam.  a  grid  system  was  established. 
This  was  one  of  the  first  steps  taken  after  the 
project  got  underway  in  September  1933. 
Lines  running  at  right  angles  to  the  dam  were 
called  "A"  lines  and  those  parallel  with  the 
dam  were  called  "15"  lines.  The  stationing 
v.i-  so  designated  that  AO+00  formed  a  line 
on  the  blutV  west  of  the  west  end  of  the  dam. 
and  "A"  stationing  increased  as  it  went  cast. 
The  vertical  upstream  face,  or  axis,  of  the 
dam  was  ill-signaled  IS'JO+OO,  and  this  sta 
tioning  decreased  It  ward  the  north  or  down 
stream.  Hence,  the  location  of  any  iwint  in 
the  area  could  be  expressed  by  two  figures. 
For  example,  a  point  1.000  feet  from  the 
imaginary  AO-f-00  line  on  the  west  abutment 
itnd  ~<W>  feet  downstream  from  the  axis  of  the 
dam  would  lie  represented  by  the  expression 

AlO+00  over  i!i:.  •  no. 

The  tirsl   step  in  applying  the  grid 


to  the  control  of  the  dam  was  to  get  some 
of  the  A  and  15  lines  actually  established  on 
the  ground,  and  marked  so  they  could  be  pre- 
served for  future  use.  It  was  known  where 
the  axis  of  the  dam  was  to  be,  so  permanent 
brass  markers  were  set  in  solid  rock  on  each 
side  of  the  river,  far  enough  above  the  ends 
of  the  dam  so  that  they  would  not  be  dis- 
turbed by  construction  activities.  This  pro- 
vided control  for  the  H20+00  line. 

A  point- was  then  set  directly  on  the  same 
line,  down  nearer  the  river  on  the  west  bank, 


Shooting     these     targets     kept    Grand 
Coulee  Dam  straight. 


and  this  )ioint  was  arbitrarily  called  AlO+00. 
A  90°  angle  was  then  turned,  and  the 
AlO+00  line  was  established  by  setting  ]M>ints 
far  up  and  downstream,  on  the  rocky  heights 
previously  mentioned.  Kach  of  these  was 
nearly  a  mile  from  the  dam  site,  but  they  were 
on  the  nearest  available  ground  that  was 
easily  visible  and  could  be  depended  upon  not 
to  move.  From  the  A  and  15  lines  thus 
established,  precise  chainage  was  used  to 
extend  the  control  to  other  lines  of  the  grid 
system. 

As  various  lines  were  located,  targets  were 
built  on  them  to  serve  as  sights  for  the 
transiimen.  who  were  licginning  to  lay  out 
excavation  limits  and  other  features  relative 
to  the  initial  phases  of  construction.  These 
targets  consisted  of  IJ-foot  lengths  of  ^  by  1- 
planks  mounted  on  A-frames  of  2  by  4'n 
anchored  down  by  large  rocks  to  prevent  their 


being  moved  by  high  winds.  The  2  by  12*8 
were  mounted  in  a  vertical  position,  and 
had  a  white  arrow  on  a  black  background 
running  the  full  length  of  the  board.  The 
shaft  of  the  arrow  was  about  an  inch  wide, 
and  was  centered  exactly  on  the  line  being 
marked  out.  When  sighted  on  from  the 
dam  site,  the  white  shaft  of  the  arrow  showed 
as  a  thin  white  line  on  each  side  of  the 
vertical  cross-hair,  enabling  the  observer  to 
obtain  a  very  accurate  setting. 

In  general,  targets  were  set  on  those  lines 
which  promised  to  be  most  advantageous  for 
use  in  construction  of  the  dam.  Of  course, 
there  were  some  needs  which  could  not  be 
foreseen,  and  it  has  since  been  necessary  to 
mark  out  many  lines  that  were  not  located 
in  the  original  surveys.  However,  the  pri- 
mary needs  were  taken  care  of  in  the  first 
surveys,  and  the  entire  area  was  soon  a 
network  of  lines  marked  out  by  the  targets  on 
the  surrounding  hills.  To  supplement  the 
targets,  the  ground  at  the  dam  site  was  well 
supplied  with  stakes  and  other  markers  giv- 
ing the  stationing,  but  these  were  continually 
being  lost  by  the  excavation  proceedings,  or 
moved  by  sliding  action,  and  the  targets  on 
the  hills  would  have  to  be  resorted  to  again 
to  restore  the  stationing. 

Il<  iii-lt  Murk*  I'liiccd 

Another  important  sun-eying  job  in  the 
early  phases  of  the  pro.jcet  was  the  establish- 
ment of  a  series  of  bench  marks,  so  that 
elevations  could  be  easily  determined.  A 
U.  S.  G.  S.  bench  mark  was  very  handily 
located  on  the  west  bank  of  the  river,  and 
datum  from  it  has  liecii  used  throughout  the 
Job.  It  was  located  in  the  excavation  area, 
and  so  was  soon  snix-rseded  by  bench  marks 
established  at  several  other  permanent  loca- 
tlons.  A  series  of  licnch  marks  was  set  up 
and  down  both  abutments,  approximately  to 
the  elevation  of  the  top  of  the  completed  ibnn. 

Transferring  an  elevation  across  the  river 
accurately  proved  to  lie  a  fairly  ditlicult  joh. 
as  the  river  was  over  000  feet  wide;  but 
i|uite  a  number  of  runs  were  made,  using  a 
target  on  the  rod.  and  subsequent  checks, 
made  after  the  river  was  bridged,  -bowed  that 
the  results  obtained  were  very  satisfactory. 

Tin-    .\i>iili<-tition    of    the    $ti*tiin 

The  application  of  the  survey -control  system 
to  the  actual  const  ruction  of  the  (lain  was 
as  follows:  The  drawings,  which  came  from 
the  iH-nver  otliiv,  and  those  which  were  drawn 
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in  the  local  office  were  so  made  that  the 
coordinates,  that  is,  the  A  and  B  stationing, 
of  any  point  were  either  shown  or  could  be 
calculated  from  dimensions  given.  Having 
the  coordinates  of  some  feature  to  be  laid 
out  on  the  ground,  it  was  a  relatively  simple 
matter  for  a  field  party  to  locate  the  points 
desired.  These  points  might  be  the  outline  of 
some  excavation,  or  the  location  of  some  test 
pits,  or,  later  on,  they  might  have  served 
to  locate  form  work  so  some  concrete  could 
be  poured  in  the  right  place.  In  the  case  of 
excavation  and  many  other  early  features,  it 
can  be  readily  seen  that  extreme  accuracy  was 
not  essential. 

If  no  points  were  available  close  by,  with 
stationing  given,  the  transitmen  would  select 
a  convenient  line  to  work  from,  and  would 
proceed  to  "wiggle  in"  or  "range  in"  between 
the  two  far-away  targets  on  that  line.  This 
is  a  trial  and  error  process,  but  with  a  little 
practice  and  the  application  of  good  judg- 
ment, a  person  can  become  quite  adept  at  it, 
and  a  very  few  minutes  should  suffice  to  put 
the  transit  on  line  within  reasonable  limits. 
It  was  found  that  errors  resulting  from  the 
use  of  this  method  seldom  exceeded  a  tenth 
of  a  foot  even  when  an  ordinary  transit  was 
used.  As  the  work  progressed  and  concrete 
pouring  was  started,  however,  this  method 
was  not  sufficiently  accurate,  and  a  different 
procedure  had  to  be  adopted. 

Many  blocks  were  poured  every  day,  and 
each  form  built  had  to  have  points  so  that 
It  could  be  set  properly.  These  points  con- 
sisted of  nails  driven  into  green  concrete  and 
marked  with  a  ribbon  of  red  cloth  knotted 
about  the  head.  Each  set  of  points  was 
buried  and  lost  in  the  following  pour,  so  it 
became  necessary  to  be  able  to  reestablish 
them  accurately  and  speedily.  This  meant 
that  a  control  point  had  to  be  maintained 
close  by,  accurately  on  a  line  corresponding 
to  some  distant  target,  so  that  the  transit 
could  be  set  up  on  the  point  and  direction 
taken  from  one  distant  target.  The  line  could 
then  be  produced  to  where  points  were  to  be 
set.  This  was  complicated  by  the  fact  that 
most  of  the  ground  adjacent  to  the  dam  was 
continuously  creeping  as  previously  pointed 
out.  No  control  point  could  be  depended 
upon  for  very  long,  and  consequently  they 
had  to  be  checked  at  frequent  intervals. 
This  was  usually  done  by  ranging  in  on  a 
line  with  a  theodolite,  which  is  a  large  and 
very  accurate  transit.  This  job  was  done 
with  great  care,  and  usually  several  times  by 
different  observers.  Results  were  fairly  satis- 
factory, but  the  job  could  not  be  done  often 
enough,  because  of  the  time  involved. 

Another  method,  which  was  used  for  a 
while,  was  to  establish  a  point,  usually  a 
small  painted  target,  on  some  vertical  fin- 
ished surface  of  the  dam.  Then  when  a 
transit  was  set  on  the  local  control  point, 
a  sight  would  be  taken  on  the  distant  target 
and  checked  in  on  this  small  painted  target 
on  the  dam.  This  would  disclose  any  move- 
ment of  the  control  point,  and  if  there  had 


been  any,  the  transitnian  would  range  in  be- 
tween the  distant  target  on  the  hill  and  the 
close  target  on  the  dam.  This  can  be  done 
very  accurately  and  quickly  if  the  closer  tar- 
get is  within  a  couple  of  hundred  feet.  Then 
the  control  point  would  be  adjusted  back  to 
the  correct  line. 

Points  Used  on  the  Dam  Itself 

As  the  dam  rose  higher,  it  became  imprac- 
tical to  use  any  control  points  on  the  ground 
adjacent  to  the  dam,  and  control  had  to  be 
carried  on  the  structure  itself.  About  this 
time  there  was  a  lull  between  contracts. 
Large  sections  of  the  dam  had  been  brought 
up  to  a  common  elevation,  which  made  ideal 
chaining  conditions.  Some  lines  were  shot 
down  very  carefully  from  the  hills,  and  these 
were  extended  from  block  to  block  on  the 
dam  by  precise  chaining  methods.  This  gave 
us  brand  new  control,  and  enabled  us  to  cor- 
rect any  discrepancies  which  had  taken  place 
previously. 

Up   to   this   time,   the   dam   had   consisted 


largely  of  mass  concrete,  but  now  there  were 
a  number  of  new  features  to  be  started — pen- 
stocks, gate  guides  on  the  upstream  face, 
trashracks,  and  a  number  of  large  pipes,  to 
mention  a  few.  These  all  had  to  be  located 
accurately,  and  kept  straight  as  the  dam 
went  up.  Therefore,  it  was  imperative  that 
control  be  even  more  accurate  than  before. 
Several  methods  were  employed  to  do  this,  the 
essential  factor  in  each  case  being  to  keep  the 
control  point  on  some  rigid  object,  in  such  a 
position  that  it  would  not  be  covered  with 
concrete. 

Separate  Control  Required  for  Trashracks 

Trashracks  under  construction  on  the  up- 
stream face  of  the  dam  were  usually  50  feet 
or  more  below  the  level  of  the  dam.  This 
meant  that  their  control  had  to  be  carried 
separately.  The  trashracks  are  composed  of  a 
series  of  semicircular  horizontal  beams  about 
12  feet  apart  vertically,  separated  and  sup- 
ported by  several  vertical  columns.  These 
beams  tie  into  the  face  of  the  dam,  and  at 


IT  was  to  keep  this  behemoth  straight  while  it  was  growing  from  a  hole  in  the  ground  to 
the  world's  greatest  structure  that  the  extroardinary  surveying  discussed  in  the  article 
on  this  page  was  done.  Grand  Coulee  Dam,  now  nearly  completed,  was  in  the  news 
recently  when  the  first  of  its  great  108,000-kilowatt  generators  began  producing  energy 
to  be  transmitted  over  the  Bonneville  Power  Administration's  lines  to  factories  for  the 
production  of  aluminum  for  airplanes.  By  the  end  of  1943  it  is  expected  that  generators 
with  a  capacity  of  668,000  kilowatts  will  be  at  work  in  the  powerhouse  at  the  left  toe  of 
the  dam,  counting  two  small  station  service  units.  To  meet  this  schedule  three  new 
giant  generators  were  ordered  during  July.  Secretary  of  the  Interior  Harold  L.  Ickes, 
in  awarding  the  contract,  hinted  that  more  such  units  might  be  needed  soon.  It  is 
becoming  increasingly  apparent  that  the  completion  of  Grand  Coulee  Dam  this  year  is 
most  fortunately  timed.  This  air  view  shows  the  great  dam  today.  Soon  the  construc- 
tion trestle  will  come  off  the  face  and  the  highway  bridge  will  be  installed  across  the  top, 
then  it  will  look  the  part  of  a  completed  dam. 
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the  outer  point  of  the  curve  are  about  20  feet 
from  the  face.  A  transit  equipped  with  a 
prismatic  eyepiece,  set  up  at  the  outermost 
point  on  such  a  beam,  could  shoot  a  line  up  to 
the  dam  in  most  cases.  In  any  event,  it  could 
be  used  to  transfer  a  line  from  a  pointed  target 
on  the  face  of  the  dam  far  up  the  face  to  a 
new  location. 

When  concrete  had  been  poured  up  close  to 
uny  given  offset,  a  new  one  would  be  estab- 
lished higher  up.  This  was  very  satisfactory 
as  the  trestle  was  very  solid,  and  relatively 
few  transfers  wore  required.  Of  course,  each 
transfer  introduces  some  error  which  may  or 
may  not  be  compensating,  so  It  Is  desirable 
to  have  as  few  as  possible.  In  some  of  the 
blocks  a  vertical  30-inch  diameter  steel  pipe 
was  embedded.  This  came  in  20-foot  sections 
and  It  was  also  used  in  a  manner  similar  to 
that  described  for  the  trestle  legs.  Elevations, 
also,  were  carried  on  these  pipes  or  the  trestle 
legs,  and  were  measured  up  with  n  steel  tape 
about  15  or  20  feet  at  a  time.  Only  a  little 
time  was  involved  in  these  methods,  and  this 
was  a  great  advantage,  as  many  blocks  were 
poured  every  day  and  speedy  lay-outs  were 
a  prime  necessity. 

The  most  frequently  used  objects  were  the 
legs  of  the  construction  trestle.  These  were 
large  steel  H  columns,  strongly  braced,  and 
located  right  in  the  heart  of  the  dam.  In  most 
cases,  the  main  control  lines  passed  about  3 
feet  from  one  of  these  legs.  With  the  control 
line  once  established,  an  engineer  would  climb 
up  the  trestle  leg  to  a  point  15  or  20  feet  above 
existing  concrete.  He  would  then  hold  a  rule 
against  a  rivet  head  and  projecting  out  at 
right  angles  to  the  control  line.  The  transit- 
man  would  read  the  rule  where  the  control  line 
cn/ssed  it  and  would  thus  have  the  exact  dis- 
tance from  the  control  line  to  that  rivet  head. 
That  distance  is  called  an  offset.  Next  time 
that  control  line  was  to  be  established  he 
would  range  in  between  the  target  on  the 
hill  :md  that  offset  from  the  rivet  head. 

By  this  means,  transfers  were  necessary  only 
about  every  50  feet,  and  since  they  were  on 
solid  concrete,  very  little  error  was  involved. 
Occasional  checks  on  the  dam  control  were 
made  in  this  manner,  and  slight  inaccuracies 
due  to  the  offset  method  could  be  corrected. 
One  other  method  of  checking  control  lines 
was  used  quite  commonly.  This  was  to  com- 
pare notes  with  the  mechanical  inspectors 
who  kept  track  of  the  position  of  gate  guides. 
They  did  this  by  using  a  long  piano  wire  plumb 
line  witli  a  heavy  weight  attached.  Usually 
the  surveyors  were  able  to  agree  very  closely 
with  their  results,  which  was  somewhat  com- 
forting to  all  concerned. 

Some  trouble  was  experienced  at  this  time 
due  to  actual  movement  of  the  dam  In  a  down- 
si  ri-Min  direction.  This  was  due  to  several 
factors.  Cooling  of  the  concrete  after  it  was 
placed  caused  a  shrinkage  of  the  blocks,  and 
produced  a  tendency  for  the  upstream  face, 
where  most  of  the  longitudinal  or  "B"  line  con- 
trol was  carried,  to  move  downstream.  Also, 
(See  COULEE  DAM,  page  253) 


George  0.  Sanford  Retires 


COMPLETING  36  years  of  employment  with 
the  Bureau  of  Reclamation,  George  O.  San- 
ford,  General  Supervisor  of  Operation  and 
Maintenance,  retired  from  Government  serv- 
ice August  81.  He  had  reached  his  70th 
birthday  August  17. 

At  a  full  staff  meeting  of  the  Washington, 
D.  C.  office,  Commissioner  Page  presented 
Mr.  Sanford  with  a  testimonial  of  apprecia- 
tion. The  testimonial  consisted  of  n  hand- 
lettered  manuscript  inscribed  with  the 
signatures  of  several  hundred  fellow  em- 
ployees. A  motion  picture  projector  was  also 
given  to  him. 

Mr.  Sanford  began  his  Bureau  service  In 
1905  as  an  assistant  engineer.  His  first  job 
was  to  take  charge  of  surveys  and  inves- 
tigations and  of  canal  and  structure  design 
on  the  old  Buford-Trenton  project,  North 
Dakota. 

This  job  led  to  progressively  more  im- 
portant positions  In  the  Bureau  until  he  was 
called  Into  the  Washington  office  in  1930  as 
reclamation  economist.  Two  years  later  he 
was  made  chief  of  the  engineering  division. 
In  1935,  three  years  later,  he  was  appointed 
general  supervisor  of  the  operation  and  main- 
tenance of  50  Reclamation  projects  or  divi- 
sions of  projects  in  15  States. 

Before  retiring,  Mr.  Sanford  visited  offi- 
cials of  Irrigation  districts  on  Reclamation 
projects.  Accompanied  by  other  members 
of  the  Bureau  he  held  preliminary  talks  on 
amendatory  construction  charge  repayment 
contracts  with  the  districts.  On  the  basis 
of  these  talks  the  existing  contracts  will 
be  revised  in  accordance  with  the  Reclama- 
tion Project  Act  of  1939,  which  among  other 
things  authorizes  modification  of  present 
provisions  to  gear  construction  charges  to  the 
ability  of  irrigationists  to  make  payment. 

While  in  the  West  Mr.  Sanford  was  ex- 
tensively feted  by  his  many  friends  and 
acquaintances  throughout  15  States.  At 
Great  Falls,  Mont.,  he  was  guest  of  honor 
of  the  Chamber  of  Commerce.  O.  S.  War- 
den, president  of  the  National  Reclamation 
Association,  introduced  Mr.  Sanford  and 
Harry  Mitchell,  president  of  the  Civil  Serv- 
ice Association,  co-guest  of  honor. 

Mr.  Sanford  was  born  at  Brockton,  Mass., 
August  17,  1871.  He  was  educated  at 
Worcester  Polytechnic  Institute,  receiving  his 
B.  S.  degree  in  1895.  He  married  Edith  R. 
Roby  and  has  throe  children.  One  of  them. 
Hollis  Sanford,  is  a  district  conservationist 
in  the  Soil  and  Moisture  Conservation  Divi- 
sion of  the  Bureau. 

Before  entering  the  Bureau's  employ  Mr. 
Sanford  worked  for  the  Metropolitan  \V;iI<  r 
Board  of  Massachusetts.  He  started  as  a 
rodman  In  1895  and  was  assistant  engineer 
on  construction  of  the  Wachusett  Reservoir 
and  Weston  Aqueduct  when  he  left  the 
Board  to  Join  the  Bureau. 
His  early  Bureau  employment  was  as  fol- 


lows: assistant  engineer,  Buford-Trenton 
project,  1905;  assistant  engineer,  Lower  Yel- 
lowstone project,  Montana,  1900 ;  inspector  of 
operation  and  maintenance  of  canal  systems 
of  projects  In  Montana,  North  Dakota,  and 
Wyoming,  1913-14;  project  engineer  on  the 
North  Dakota  pumping  and  Milk  River  proj- 
ects, Montana,  and  the  Shoshone  project, 
Wyoming,  1914-19;  project  superintendent. 
Sun  River  project,  Montana,  1919-29. 

Mr.  Sanford  is  a  member  of  Sigma  Alpha 
Epsilon,  the  American  Society  of  Civil  Engi- 
neers, the  American  Society  of  Agricultural 
Engineers,  and  the  Washington  Society  of 
Engineers. 

MORE  than  125,000  persons  visited  Friant 
Dam  on  the  Central  Valley  project,  California, 
during  week  ends  and  holidays  only  dur- 
ing the  first  half  of  this  year.  No  record 
was  kept  of  visitors  on  week  days. 

THE  Minidoka  project  in  Idaho  shipped 
nearly  3,500  carloads  of  products  during  the 
first  6  months  of  1941,  nearly  two-thirds  of 
which  consisted  of  those  famous  Idaho  po- 
tatoes. Other  products  shipped  out  were 
cattle,  sheep,  alfalfa  meal,  beet  sugar,  beans, 
and  hogs  In  order  of  importance. 

A  TABULATION  of  water  surface  elevations 
of  Grand  Coulee's  reservoir  and  of  Soap 
Ij»ke  from  1936  to  1941  shows  that  they  have 
no  relation.  In  other  words,  the  impounding 
of  water  at  Grand  Coulee  Dam  is  having  no 
effect  on  the  water  surface  elevations  of 
Soap  Lake,  a  medically  beneficial  spa  located 
in  the  Columbia  Rnsln  project  area. 
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Crop  and  Livestock  a  Natural  Combination 
on  Northwestern  Irrigation  Projects 


THE  most  successful  types  of  farming  on 
northwestern  irrigation  projects,  where  basic 
conditions  are  similar  to  those  which  will  be 
encountered  by  the  irrigation  farmer  during 
the  early  development  of  the  Columbia  Basin, 
combine  crop  and  livestock  programs. 

The  report  on  Problem  No.  1  of  the  Colum- 
bia Basin  Joint  Investigations,  now  com- 
pleted, has  reached  this  conclusion.  Investi- 
gation in  connection  with  the  report  disclosed 
that  all  the  necessary  forage  and  grain  for 
livestock  feed  are  grown  on  these  farms,  and 
the  area  in  cash  crops  is  limited  to  that 
which  can  be  well  fertilized  with  barnyard 
manure. 

The  investigation  had  posed  the  following 
questions :  On  other  northwestern  irrigation 
projects,  where  basic  conditions  are  similar 
to  those  which  will  be  encountered  on  the 
earlier  units  of  the  Columbia  Basin  project, 
what  types  of  farm  economy,  including  crops 
and  crop  programs,  have  been  successful? 
Most  successful?  Unsuccessful,  if  any? 

Eight  irrigation  districts  of  the  Northwest, 
comprising  about  14,000  farms  of  half  a  mil- 
lion irrigated  acres,  were  studied.  The  pur- 
pose was  to  present  the  more  significant  ex- 
perience found  on  other  projects  in  such  ways 
as  to  facilitate  its  application  to  the  Colum- 
bia Basin  project. 

The  locations  of  the  projects  investigated 
and  the  location  of  the  Columbia  Basin  proj- 
ect, with  reference  to  one  another  and  with 
reference  to  principal  railway  lines  and  major 
population  centers  of  western  United  States, 
are  Indicated  in  figure  1.  Similarities  l>e- 
I  ween  the  established  projects  and  the  Co- 
lumbia Basin  with  respect  to  distance  by 
railway  from  major  population  and  market 
centers  are  readily  apparent.  For  example, 
the  rail  distance  to  San  Francisco  from  Moses 
Lake  in  the  north-central  part  of  the  Colum- 
bia Basin  project  area  is  only  a  little  greater 
than  that  from  the  Boise,  Vale,  and  Owyhee 
projects.  From  shipping  points  in  the  south- 
ern part  of  the  Columbia  Basin  project  the 
distances  to  San  Francisco  are  approximately 
the  same  as  those  from  the  projects  noted. 
Comparable  relationships  hold  with  reference 
to  Los  Angeles.  Distances  by  automobile  or 
truck  to  important  western  centers  from  the 
projects  studied  and  from  the  Columbia  Basin 
project  are  even  less  than  those  by  rail. 

Railroad  shipping  rates  constitute  a  meas- 
urement of  location  with  respect  to  market 
centers  which,  although  less  rigid,  perhaps 
have  greater  current  significance  than  dis- 
tance in  miles.  Carload  rate  for  shipment 
of  two  commodities — butter  and  potatoes — 
revealed  that  for  the  shorter  hauls  most  of 
the  rates  are  roughly  proportional  to  the 


distances,  and  that  as  the  length  of  haul 
increases  the  rates  tend  to  approach  parity 
with  respect  to  all  of  the  projects. 

Physical  Features 

Benches  and  wide,  comparatively  smooth 
slopes  characterize  the  greater  part  of  the 
irrigable  area  of  the  Columbia  Basin  project. 
The  lands  differ  in  altitude  from  less  than 
400  feet  on  the  lower  Pasco  Slope  to  more 
than  1,300  feet  at  the  northern  edge  of  the 
Quincy  Basin.  The  eastern  third  of  the  proj- 
ect area  is  part  of  the  broadly  rolling  upland 
which,  gradually  rising,  reaches  eastward  to 


LOCATION   OF  PROJECTS     INVESTIGATED 


1  VALE 

2  OWVMEE 

3  BOISE 

4  MiNIDOKA 


5    YAKIMA 


..'•   COLUMBIA   BASIN    PROJ 
PRINCIPAL   RAILROADS 


6  MOSES  LAKEDIST 

7  FRANKLIN   CO  DIST 


the  foothills  of  the  Kocky  Mountains.  Slopes 
on  the  part  of  this  upland  which  lies  within 
reach  of  the  projected  canal  system  vary  from 
gentle  gradients  at  summit  levels  of  1,300- 
1,400  feet  to  steep  hillsides  along  the  lower 
portions  of  some  of  the  intermittent  stream 
courses.  Somewhat  similar  conditions  of 
limited  extent  are  found  on  Bancock  Ridge  at 
the  northwestern  margin  of  the  Quincy  Basin 
and  on  the  irrigable  slopes  of  Frenchman 
Hills.  The  large,  nonirrigable  sections  within 
the  project  are  sandy  areas  and  "scabland" 
channels  formed  by  waters  of  the  Columbia 
River  drainage  during  glacial  periods. 

On  all  of  the  projects  studied,  topographic 
conditions  were  found  much  like  the  benches 
and  slopes  of  the  Columbia  Basin. 


Although  marked  physical  differences  ex- 
isted from  project  to  project,  and  from  one 
part  to  another  of  a  given  project,  nevertheless 
many  of  the  same  kinds  of  crops  and  stock 
and  many  of  the  same  types  of  farming  proved 
successful  on  all  projects  and  areas  studied. 

Types  of  farming  depending  predominantly, 
or  exclusively,  upon  cash  field  crops  or  spe- 
cialty crops  have  met  with  success  in  a  limited 
number  of  cases,  the  study  found.  Crops  com- 
monly grown  were:  potatoes,  sugar  lieeiv 
truck,  and  field  and  vegetable  seeds. 

Specialty  farms,  small  fruit  and  truck  farms, 
and  poultry  farms  were  found  successful  in 
the  limited  numbers,  and  with  the  somewhat 
specially  favoring  environmental  and  market 
conditions  under  which  they  developed. 

The  participants  in  the  survey  found  con- 
spicuous failures  in  specialized  fruit  growing 
evident  in  many  areas.  Requirements  for  suc- 
cess, found  in  the  correct  combination  of  cli- 
mate, soil,  markets,  and  ability  of  the  grower, 
seemed  more  rigid  than  for  other  types  of 
farming.  Coupled  with  these  requirements 
were  the  long  period  between  planting  and 
Jirst  harvest,  and  an  unusually  heavy  capital 
investment. 

Agricultural  Economy 

Investigators  found  no  type  of  farming  un- 
successful as  a  whole.  Lack  of  conspicuous 
success  has  probably  characterized  fruit  and 
cash  field  crops  to  a  greater  extent  than  any 
other  types.  In  part,  this  was  attributed  to 
specialization  in  a  crop  or  crops  for  which 
markets  proved  unsatisfactory,  or  to  unfavor- 
able climate,  unsuitable  land,  or  land  deteri- 
oration through  injudicious  use. 

Types  of  crops  and  livestock  on  the  projects 
surveyed  have  remained  substantially  un- 
changed since  early  settlement.  In  this  respect 
the  agricultural  economy  was  established.  On 
many  of  these  projects,  however,  sweeping 
changes  took  place  In  the  acreage  of  certain 
crops  and  in  the  numbers  of  certain  livestock. 
On  the  Boise  project  (approximately  30  years 
old)  the  acreage  of  pasture  and  the  number  of 
dairy  cattle,  for  example,  have  been  increas- 
ing. On  the  Takima-Sunnyside,  parts  of  which 
have  been  irrigated  for  50  years,  a  similar 
trend  was  found ;  at  the  same  time  alfalfa 
acreage  has  been  decreasing.  Trends  in  acre- 
ages of  fruit  were  both  up  and  down. 

Most  of  the  important  agricultural  products 
(livestock  feeds  except ed)  of  the  northwestern 
irrigation  projects  were  commodities  of  high 
unit-value  such  as  dairy  products,  meats,  eggs, 
sugar,  and  seeds.  On  the  other  hand,  potatoes 
and  fruit  (most  of  which  is  produced  in  the 
Yakima  Valley),  which  occupy  large  acreages, 
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were  of  less  unit  value.  They  were  shipped 
to  distant  markets  at  considerable  expense, 
and  had  to  be  superior  in  quality  to  compete 
with  products  from  areas  nearer  the  market. 

Fresh  vegetables,  such  ns  lettuce,  asparagus, 
onions,  etc.,  are  being  produced  in  Increasing 
qii.-mtiiir-,  particularly  on  the  Boise  and  Yak- 
ima  projects,  the  investigation  revealed. 
Products  such  as  butterfat,  were  important  on 
all  the  projects;  other  crops  such  as  fruit, 
lettuce,  anil  asparagus,  were  produced  only 
in  certain  areas. 

Alfalfa  was  shown  to  be  the  foundation  of 
irrigation  agriculture  in  the  Northwest.  Ap- 
l>n>\iuiately  30  percent  of  the  irrigated  areas 
on  i  he  projects  included  in  the  investigation 
was  planted  to  alfalfa  in  1040.  Although 
alfalfa  was  widely  grown,  its  relative  im- 
jiortance  varied  widely.  On  the  Yakima- 
Tieton,  an  important  fruit  district  comprising 
25,000  irrigated  acres,  only  10  percent  of  the 
area  was  planted  to  alfalfa  in  1940.  On  the 
other  hand,  the  Boise-New  York  (15,086  irri- 
gated acres),  a  strong  dairy  district,  reported 
alfalfa  on  32  percent  of  its  irrigated  area. 

Approximately  15  percent  of  the  irrigated 
area  of  all  the  projects  studied  was  in  pasture 
in  1940.  On  the  Uinatilla  project,  where  the 
soil  is  very  sandy,  about  45  percent  of  the 
irrigated  area  was  in  pasture.  On  the  Boise- 
New  York,  where  soil  is  generally  heavy  and 
shallow,  about  30  percent  of  the  land  was  used 
for  pasture.  On  the  Minidoka-South,  a  general 
farming  region  with  good  soil,  the  pasture  area 
was  less  than  10  percent  of  the  total  irrigated 
urn-age  however. 

This  indicated  that  farmers  were  generally 
utilizing  their  less  productive  soil  for  pasture 
rather  than  for  crops  in  the  regular  rotation 
program.  Other  lauds,  such  as  ditch  banks 
and  steep  slopes,  which  are  not  tillable,  were 
ux-d  for  pasture.  As  the  major  part  of  the 
pasture  acreage  was  on  the  poorer  soil  its 
c.-m-ying  capacity  was  low,  but  lower  than  it 
should  be.  This  low  yield  was  attributed  to 
poor  care  and  management  and  to  the  use  of 
low-yielding  mixtures  of  pasture  seed. 

In  1940  corn  occupied  about  3.4  percent  of 
the  area  of  the  projects.  On  the  Minidoka 
project  In  1940,  only  0.0  percent  of  the  cropped 
area  was  devoted  to  corn,  and  most  of  this  was 
used  for  ensilage.  The  Yakima-Kittitas  had  a 
similarly  low  percentage  of  corn.  On  the  Boise 
pn-.i'i't  approximately  5  percent  of  the  irri- 
unii  el  .-urn  was  planted  to  corn  in  1940,  while 
aliout  7  percent  of  the  Yakiina-Suiin.vsidi-  urea 
was  used  for  this  crop.  In  these  districts  par- 
ticularly the  Sumiyside,  the  growing  season 
is  I'm-  ciioii^li  for  corn  to  mature. 

Small  grain  crop  reports  from  the  projects 
showed  that  among  small  grains  barley  led 
in  acreage  on  the  Vale  and  Yakima-Sunnyside, 
oats  on  the  Yakima-Kittitas,  and  wheat  on 
the  Boise  and  Minidoka  projects.  Reduction 
of  wheat  acreage  may  have  been  influenced 
by  the  wheat  acreage  control  program  of 
tin-  Agricultural  Adjustment  Administration. 
Small  grains  were  grown  primarily  for  feed. 

Potatoes  wen-  found  tin-  outstanding  cash- 


Held  crop  in  the  Irrigated  section  of  the 
Northwest.  The  Yuklina-Kennewlck — with  a 
warmer  climate — specialized  in  early  varie- 
ties. Potatoes  are  widely  planted  on  the 
Boise,  Owyhee,  anil  Vale  projects.  In  1927 
they  occupied  about  15  percent  of  the  irri- 
gated area  on  the  Yakima-Sunnyside,  but  wire 
worms  have  since  become  a  seriously  limiting 
factor  there. 

Sugar  beet  production  is  limited  to  areas 
near  sugar  factories.  There  were  four  fac- 
tories in  operation  on  the  projects  and  dis- 
tricts covered  by  the  investigation.  Two  were 
located  on  the  Minidoka  project;  one  was  at 


Nyassa,  Oreg.,  taking  the  production  of  the 
Owyhee  and  the  Vale  projects  and  port  of 
the  Boise  project ;  and  one  was  at  ToppcnlBh, 
Wash.,  taking  the  production  of  the  Wupato 
Indian  project  and  part  of  the  Yuklma-Sunny- 
side.  Of  the  projects  surveyed  the  .Minidoka 
had  the  largest  acreage  of  sugar  beets  (11% 
percent  of  the  cropped  area)  In  1940.  Pro- 
duction was  being  increased  annually  on  new 
lands  of  the  Owyhee  and  Vale  projects. 
Yields  varied  greatly.  Top  yields  were  as 
high  as  30  tons  per  acre.  On  the  other  hand, 
one  district  averaged  only  0.3  tons  per  acre 
(See  CROP,  page  254) 
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Highschool  Cl 

Boredom 


A  UNIQUE  educational  program  in  conserva- 
tion bore  as  fruit  39  half-hour  broadcasts 
by  students  in  California  this  spring. 

The  program  was  built  around  the  Central 
Valley  project  of  the  Bureau  of  Reclamation. 
Cooperating  in  it  were  the  Bureau  of  Recla- 
mation which,  with  the  Radio  Section  of  the 
Department  of  the  Interior,  sponsored  the 
plan ;  the  State  department  of  education ;  67 
high  schools,  junior  colleges,  and  colleges, 
and  12  radio  stations. 

The  broadcasts  in  most  cases  climaxed  the 
work  of  students  in  a  single  class  who  un- 
dertook the  research,  the  writing,  and  the 
production.  In  some  cases,  however,  several 
classes  participated,  one  doing  the  research, 
one  the  writing,  and  a  third  class  the  pro- 
duction or  acting.  Usually  these  were  the 
English,  speech,  dramatic,  and  history 
classes. 

The  students  made  all  the  contacts  with 
the  managers  of  radio  stations  for  time  on 
the  air  and  the  sound  effects  they  would 
need.  (Note  in  one  picture  the  bucket  ;ind 
tub,  off-microphone.  These  held  water  for 
sound  effects  for  a  broadcast  on  flood-con- 
trol.) The  students  arranged  for  their  press 
notices.  Depending  on  the  size  of  their  fam- 
ilies, they  could  always  depend  on  a  sizable 
public. 

Nor  did  these  enterprising  young  people 
let  the  matter  rest  when  the  broadcasts  were 
over.  It  is  reported  that  their  scripts,  pre- 
pared so  painstakingly,  were  used  for  many 
other  purposes — for  dramatic  presentation 
before  student  assemblies  or  individual 
classes  *  *  *  to  make  transcriptions  for 
classroom  use  *  *  *  for  study  of  the 
project  in  social  science,  agriculture,  civics 
classes  *  *  *  for  Americanization  train- 
ing *  *  *  for  training  in  English,  radio 
technique,  public  speaking  *  *  *  for  use 
by  various  civic  groups  interested  in  conser- 
vation of  natural  resources. 

The  Central  Valley  Federal  Reclamation 
project  in  California  was  a  challenging  and 
dynamic  subject  for  this  radio-education  pro- 
gram. Its  interrelated  engineering  features — 
dams,  power  plants,  canals,  siphons,  bridges, 
tunnels,  railroad  relocations,  highways — com- 
prise an  intricate  scientific  blueprint  on  con- 
servation now  being  executed  with  speed  and 
skill ;  its  many  and  varied  beneficial  results — 
flood  control,  irrigation,  navigation  aid,  power 
for  domestic  and  industrial  use  now  so  vital 
to  the  national  defense  effort — will  affect 
the  geography  of  California  and  the  economy 
of  the  State  and  the  Nation  as  well.  All 
this  subject  matter  the  pupils  must  study  and 
whip  into  a  concise  informational  program 
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of  scries  of  programs.    That  took  quite  a  bit 
of  dolug. 

The  students  would  learn  that  the  Central 
Valley's  rich  lands,  comprising  two-thirds  of 
the  agricultural  lands  of  the  entire  State, 
lie  in  the  deltas  of  the  Sacramento  and  San 
Juaquin  Rivers  and  that  due  to  insufficient 
water  these  lands  were  threatened  with  re- 
version to  desert.  Studying  a  map  further 
they  would  find  that  the  Sacramento  flows 
from  the  north  and  the  San  Joaquin  from  the 
south  to  meet  near  Stockton,  mingle  in  a 
myriad  of  channels  and  issue  together  into 
the  San  Francisco  Bay  system  and  the  Pacific 
Ocean,  wasted. 

Classes  Made  Field  Trips 

Then  the  pupils  must  tackle  an  explanation 
of  the  network  of  engineering  features  under 
construction.  Many  classes  made  field  trips 
to  Shasta  and  Friant  Dams,  the  second  and 
fifth  most  massive  in  the  world.  Shasta's  job 
is  to  regulate  the  tyrant  Sacramento,  creat- 
ing a  storage  reservoir  to  stabilize  its  flow 
tliiTi-by  diminishing  floods  in  the  spring,  elim- 
inating the  extremely  low  flow  in  the  fall, 
affording  year-round  navigation,  flushing  the 
sometimes-salty  channels  of  the  delta  area, 
and  making  available  there  a  constant  supply 
of  fresh  water  for  upland  diversion.  Hydro- 
electric power  generated  at  Shasta  Dam  will 
be  carried  over  a  200-mile  transmission  line 
to  a  substation  at  Antioch.  The  Delta  Cross 
Channel  below  Sacramento  will  facilitate  the 
introduction  of  surplus  Sacramento  River 
water  through  the  delta.  The  46-mile  Contra 
Costa  Canal  will  take  fresh  water  from  the 
deli:i  for  delivery  to  an  industrial  and  ag- 
ricultural region  farther  west.  The  San 
Joaquin  pumping  system  will  carry  delta 
water  up  the  San  Joaquin  Valley  to  replace 
San  Joaquin  River  water  which  must  be 
conserved  at  Friaut  Dam.  From  the  Friant 
Reservoir  water  will  be  diverted  northerly 
40  miles  via  the  Madera  Canal  to  lands  of 
Madwa  County  and  southerly  an  ultimate 
distance  of  100  miles  via  the  Friant-Kern 
Canal. 

The  need  for  and  the  results  of  a  gigantic 
Federal  conservation  project  which  is  coming 
Into  being  in  the  midst  of  California  can  m-\  IT 
be  a  matter  of  indifference  or  misinformation 
to  these  young  people  who  have  put  so  much 
time  and  effort  into  finding  out  the  facts.  In 
addition  to  the  better  knowledge  they  now 
have  of  the  Central  Valley  project,  the  students 
may  count  among  their  personal  benefits  n 
more  Intimate  iimlrrstanding  of  the  mechanics 
•  if  radii,  pri-scntiiliiin,  and  script  writing. 

Walrli  for  ihrsi-  programs  next  year. 
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Preparing  "Shelf  of  Projects 


TO  have  on  hand  "a  shelf  of  projects"  for 
construction  when  the  present  emergency  ends, 
is  the  plan  of  the  Bureau  of  Reclamation  in 
allotting  $1,000,000  for  investigating  potential 
projects  this  fiscal  year. 

New  appropriations  amounting  to  a  total  of 
$1,975,000,  to  which  may  be  added  funds  con- 
tributed by  various  States  and  local  interests 
amounting  to  approximately  $80,000,  have  been 
made  available  for  continuing  investigation 
work  during  the  current  fiscal  year. 

These  amounts  compare  with  allotments  of 
emergency  funds,  regular  appropriations,  funds 
contributed  by  various  States,  and  other  local 


interests  totaling  $960,000  which  was  expended 
on  investigations  of  approximately  120  poten- 
tial projects  during  the  last  fiscal  year. 

Investigations  constitute  the  first  and  vital 
step  in  project  planning.  Before  any  funds 
can  be  expended  in  the  actual  construction  of  a 
new  project,  division  of  project,  or  new  sup- 
plemental works  on  a  project,  the  Bureau  of 
Reclamation  is  required  by  law  to  conduct 
careful  investigations  and  surveys  to  deter- 
mine the  engineering,  economic,  and  finan- 
cial practicability  of  the  project,  and  to 
report  such  findings  to  the  Secretary  of  the 
Interior,  who  in  turn  submits  his  recommen- 


dations to  the  President  and  to  the  Congress. 

The  approaching  exhaustion  of  usable  water 
supplies  in  the  arid  and  semiarid  West  makes 
l,asin-wide  preliminary  examinations  neces- 
sary to  insure  proper  selection  of  project  areas 
for  detailed  consideration.  One  of  the  largest 
basin-wide  surveys  is  that  of  the  Colorado 
River  Basin,  the  examination  of  which  was 
first  authorized  by  section  15  of  the  Boulder 
Canyon  Project  Act,  approved  December  21, 
1928. 

There  follows  a  list  of  the  investigations  in 
progress  at  the  beginning  of  the  present  fiscal 
year. 


State 

Investigation 

In  charge 

Title 

Address 

State 

Investigation 

In  charge 

Title 

Address 

Chino  Valley 

B  2071   Phoenix    \ri? 

F.  V.  Munro... 

Engineer... 

412  Federal  Bldg., 

Do 

Hassayampa 

do 

do 

Do. 

Helena,  Mont. 

Do 

Little  Colorado  River 

do 

do 

Do 

Nebr 

Host  wick 

C.T.  Judah  ... 

Assoc.  engr. 

If.'l  W.  1st  St.,  McCook, 

Do 

do 

do 

Do. 

Nebr. 

Do 

duct. 

do 

do 

Do. 

Do... 
Do 

Cambridge  
Frenchman  Viilli  \ 

...do.... 
...do.... 

...do.... 
...do  

Do. 
Do. 

do 

do 

Do 

Do 

do 

do  

Do. 

Calif 

S.  A.  Kerr 

do 

312  California  Fruit 

Nev 

Fort  Mohave        

M.  K.  Hunger. 

Engineer-  .- 

B.  2071,  Phoenix,  Ariz. 

N  Me* 

J.     J.      Ilr'l'lrr- 

Assoc.  engr 

Durango,  Colo. 

Do 

do 

do 

Calif. 
Do 

Do 

Shiprock 

nmn. 
do        

...do  

Do. 

Creeks. 

Do  

Middle  Rio  Grande  

A.  N.  Thomp- 

Engineer- .. 

Customhouse,  Denver, 

Do     . 

Clikapudi  

do   .. 

.    do 

Do. 

son. 

Colo. 

Do  

Do 

Kern  River  .- 

do  

do 

do  
do 

Do. 
Do 

Do... 
Okla 

Pecos  River  

do  

do 

...do.... 
...do  ... 

Do. 
Do. 

Do 

do 

do 

Do 

Do 

Kanton 

..  do.... 

...do.... 

Do. 

Do 

do 

do 

1)0 

Do 

do 

....  do  

Do. 

Collbran 

B  155  Grand  Junction 

Oreg 

Boyd  Austin  .  . 

Assoc.  engr 

B.  653,  Pendleton,  Oreg. 

Colo 

Do" 

do 

do  

Do. 

Do 

Four  Mile  Creek 

do 

do 

Do 

Do 

Pendleton 

.  do     

do  

Do. 

Do 

Grand  Mesa    ..  

do 

do 

Do. 

Do 

Beaver  Creek  

D.  S.  Stuver.... 

Cons  t  r  . 

Bend,  Oreg. 

Do 

Paonia  (Construction)  . 

.    do 

..  do    .. 

Do. 

Do 

Silt 

do 

do 

Do. 

Do 

Crooked  River  

do  

do 

Do. 

Do 

West  Divide 

do 

do 

Do 

Do 

D.  M.  Forester 

Engineer... 

Grants  Pass.  Orec. 

Do 

North  Republican 

C.  T.  Judah 

do 

324  W.  1st  St.,  McCook 

Do 

Willamette  River  Basin 

C.  C.  Fisher..  . 

do.  

460  High   St.,   Salem, 

Colo-Kans 

Arkansas  Valley 

A.  N.  Thomp- 

Engineer 

Nebr. 
Customhouse,  Denver, 

S  Dak 

Angostura     

C.  T.  Hinzc  

Assoc.  engr. 

Oreg. 
B.  612,    Hot    Springs, 

Colo.  -  N. 

La  Plata                  

son. 
J.   J.   Hedder- 

Colo. 

Tex 

B  almorhea  

A.  N.  Thomp- 

Engineer. .. 

S.  Dak. 
Customhouse,  Denver, 

Mex. 
Colo.-Wyo.. 

Boggs  (Little  Snake)  ... 

man. 
R.  R.  Reed  

do  

B.  391,   Green   River, 
Wyo 

Do.... 
Do 

Ncuces  River  
Robert  Lee 

son. 
do  
do 

...do_... 
do 

Colo. 
Do. 
Do. 

F  H  Nichols 

B  2298  Boise  Idaho 

Do 

do 

do   .. 

Do. 

Do 

do 

do 

Do 

Do 

do 

do  

Do. 

Do 

do 

do 

Do. 

Utah 

Colorado    River-Great 

E.J.Nielsen... 

Engineer... 

B.     1167.     Salt     Lake 

Do 

Weiser  River    

do 

do 

Do. 

Basin. 

City,  Utah. 

Do 

Boyd  Austin 

B.  653  Pendleton  Greg. 

Do 

Gooseberry       

...do  ... 

...do.._. 

Do. 

Do 

Malad  Valley 

E  J  Nielsen 

B  116/  Salt  Lake  City 

Do 

.  do 

...do  

Do. 

Utah 

Do 

do 

...  do   .... 

Do. 

Do 

W  G  Sloan 

do 

Do 

O  L  Kime 

Colo. 
Salmon  City  Idaho 

Do... 
Utah  -  Ida- 

Woodruff... 

...do.... 
do     

...do.... 
do  

Do. 
Do. 

Kans  

Kansas  Reconnaissance. 

A.  N.  Thomp- 

Engineer..  . 

Customhouse,  Denver, 

ho-Wyo. 

Colo 

Utah-Wyo 

R.  R.  Reed  ... 

Assoc.  engr. 

B.  391,   Green   River, 

Mont 

Bitterroot 

F.  V.  Munro 

do 

412  Federal  Bldg  , 

Wyo. 

Wash 

F.  A.  Banks  .. 

Supr.  engr.. 

Coulee  Dam,  Wash. 

Do 

do 

do 

Do 

Do 

Yakima    River    Basin 

D.  E.  Ball  

Superin- 

Yakima, Wash. 

Do 

Great    Falls    to    Fort 

do        

.      do 

Do. 

Surveys. 

tendent. 

Peck. 

Wyo  

Lyman  _  

R.  R.  Reed.... 

Assoc.  engr. 

B.  391,   Green  River, 

Do 

Upper  Missouri  River-  . 

do 

..  do 

Do. 

Wyo. 

Do 

do 

do 

Do 

Do 

Pint'ilalo  

...do.... 

...do.... 

Do. 

l>ii 

Roek  Creek 

II.  H.  Johnson 

Fii'ld<upt 

Strain     Bldg.,     Great 

Do     . 

Tongue  River  

O.     L.     Selig- 

do  

B.  510,  Buffalo,  Wyo. 

W  G  Sloan 

Falls,  Mont. 

Do 

mann. 
F  M  Clinton 

do 

N.456,  Worland,  Wyii. 

Dak.-S. 
l>ak 

Colo. 

Do  

Owl  Creek...  

do  - 
do 

do.  
do 

Do. 
Do. 

THE  model  of  the  Boulder  Canyon  project 
in  the  exhibit  building  at  Boulder  Dam  has 
been  wired  and  the  control  box  and  extension 
for  the  microphone  installed.  The  exhibit 
building  itself  was  Hearing  completion. 

The  plastering  was  85  percent  completed. 
All  field  terrazzo,  border,  base  and  cove  in 
the  toilet  and  rest  rooms  was  poured  and 
grinding  was  in  progress.  Sand  and  gravel 


fill  on  the  roof  was  placed.  The  lighting 
trough  in  the  exhibit  room  was  ready  for  in- 
stallation of  lighting  fixtures. 

Visitors  to  the  Boulder  power  plant  totaled 
167,056  during  the  first  6  months  of  1941, 
31,704  more  than  in  the  same  period  of  1940. 

THE  1940  construction  charge  installment 
due  from  the  Salt  River  Valley  Water  Users' 


Association  has  been  postponed.  The  severe 
water  shortage  of  1940  and  a  simultaneous 
drop  in  chief  cash  crop  prices  were  the  main 
reasons.  The  deferment  amounted  to  $282,- 
687,  less  $64,890  already  paid  in  by  the  as- 
sociation, and  is  conditioned  on  acceptance  of 
minor  changes  in  the  repayment  contract. 
To  June  30,  1940,  the  association  had  paid 
$7,449,318  in  construction  charges. 
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NEWS  OF  THE  MONTH 


Power  Speeded  for  National 
Defense — Reclamation  Capac- 
ity Almost  Tripled 

THE  Bureau  of  Reclamation  expects  to  have 
installed  2,621,062  kilowatts  of  capacity  In 
the  West  for  the  production  of  power  for  no- 
tional defense  and  normal  loads  by  the  end 
of  1944. 

This  almost  triples  Reclamation  generating 
capacity.  The  capacity  of  28  hydroelectric 
plants  now  operating  on  Federal  Reclamation 
projects  is  953,902  kilowatts.  By  the  close  of 

1941  it  Is  expected  that  411,000  kilowatts  will 
be  added ;  that  during  1942,  250,500  kilowatts 
will  be  added ;  that  during  1943,  450,600  kilo- 
watts will  be  added ;  and  that  during  1944, 
555,000  kilowatts  will  be  added. 

The  1942  Interior  Department  Appropriation 
Art  provides  for  commencement  of  Ha  vis 
(Bullshead)  Dam  and  power  plant,  located 
liiilf  Wiiy  between  Boulder  and  Parker  Dams 
on  the  Colorado  River  in  the  Southwest;  Kes- 
wick  Dam  and  power  plant,  located  9  miles 
below  Shasta  Dam  on  the  Sacramento  River ; 
and  for  tin-  purchase  of  three  additional  gen- 
erators for  Grand  Coulee  Dam.  Money  also 
is  included  for  additional  water  power  ma- 
chinery at  Boulder,  Parker,  and  Shasta  D:nns, 
and  authorization  is  given  for  contracts  in  con 
nectlon  with  the  Colorado-Big  Thompson  proj- 
ect in  Colorado  which  will  make  possible  the 
ordering  of  equipment  for  the  Green  Mountain 
Dam  power  plant  on  the  Blue  River. 

Today's  Interior  Capacity  1,160,000  Kw. 

Plants  of  the  Bureau  of  Reclamation,  the 
Indian  Service,  and  those  providing  the  power 
for  the  Bonneville  Administration  at  present 
have  a  combined  capacity  of  1,160,000  kilo- 
watts. More  than  half  a  million  kilowatts 
will  be  added  within  the  next  6  months.  By 
August  next  year,  or  earlier  if  manufacturers' 
priorities  permit,  the  total  capacity  of  plants 
serving  the  Department's  lines  will  approxi- 
mate 2,000,000  kilowatts. 

In  the  Northwest,  aluminum  critically 
needed  for  defense  Is  being  produced  at  one 
plant  now  in  operation  which  is  supplied 
power  from  Grand  Coulec-Bonneville  grid. 
Additional  capacity  is  being  Installed  nt  both 
Bonneville  and  Grand  Coulee  as  rapidly  as 
generating  equipment  can  be  manufactured. 

The  generating  capacity  of  the  Grand 
Coulee-Bonnevllle  grid  will  be  more  than 
doubled  by  the  close  of  1941,  and  by  June 

1942  the  production  will  lie  tripled. 

ACTING  Commissioner  H.  W.  Bashore  on 
July  28  presented  to  a  Senate  subcommittee 
headed  by  Senator  O'Mahoney,  of  Wyoming, 


a  program  of  50  potential  multiple-purpose 
projects  designed  to  offset  critical  power  de- 
ficiencies for  national-defense  industries  con- 
fronting areas  west  of  the  Mississippi. 
Projects  were  included  which  could  be  con- 
structed between  1943  and  1947  with  a  total 
capacity  of  9,000,000  kilowatts.  Several 
steam  plants  to  balance  systems  were  in- 
cluded. The  committee  was  investigating  the 
development  of  western  mineral  resources 
as  a  means  of  aiding  national  defense  and 
for  permanent  benefits. 

GENERATORS,  turbines,  and  governors  were 
ordered  last  month  for  L-4,  5,  and  6  in 
Grand  Coulee's  power  plant.  Installation  is 
expected  to  be  completed  the  year  after  next. 
Capacity  will  then  be  068,000  kilowatts— six 
great  108,000-kilowntt  generators  and  two 
10,000-kilowatt  station  service  units.  Ulti- 
mate capacity  of  the  plant  Is  1,974,000  kilo 
watts,  half  again  as  large  as  Boulder's  and 
nearly  four  times  Bonneville's. 

A  TOTAL  of  83  investigations  were  in  prog- 
ress in  17  States  at  the  beginning  of  the 
fiscal  year,  Chief  Engineer  S.  O.  Harper  re- 
ports. More  than  500  engineers  were  de- 
tailed to  the  work. 

Gold  Recovered — Central   Valley 

ADD  gold  to  the  long  list  of  byproduct  bene- 
fits of  the  Central  Valley  project  in  California. 

Shades  of  '49. 


Berthing  a  huge  Grand  Coulee  rotor. 

A  check  for  $37,993  has  been  tendered  to 
the  Bureau  as  its  share  of  the  gold  recovered 
from  sand  and  gravel  processed  on  the  irri- 
gation project  The  gold  was  extracted  from 
the  aggregate  for  Frlant  Dam,  one  of  the  two 
great  water  storage  structures  under  con- 
struction on  the  project. 

Gold  separation  o|N>rati<>ns  which  began 
August  last  year  have  resulted  in  n  recovery 
of  $94,520  worth  of  the  precious  metal  to 
.June  30  this  year — nearly  $10,000  a  month. 
K.\I>enses  of  recovering  the  gold  were  $18,534, 
including  the  cost  of  constructing  the  plant. 
I'mler  agreement  with  the  Bureau  of  Recla- 
mation, Griflith  Co.  and  Bent  Co.,  the  con- 
tractor, turned  over  half  the  net  proceeds  to 
the  Bureau. 

COMPLETION  of  Vallccito  Dam  In  Colorado 
has  Increased  the  reservoirs  o|»-raiinc  on 
Reclamation  projects  to  80.  The  new  earth 
fill  dam  was  dedicated  August  'JS.  Storage 
In  the  reservoir  created  l>y  the  dam  was 
65,000  acre-feet.  Capacity  Is  12C.IK")  a< -re- 
fect. The  water  impounded  by  the  dam  will 
supply  the  Pine  River  project  In  southwestern 
Colorado,  which  comprises  67,000  acres, 
nearly  half  of  which  will  be  new  land. 

A  TOTAL  of  8,267  cubic  yards  of  concrete 
were  placed  In  Shasta  Dam.  Central  Valley 
project,  on  a  single  day.  Plmvnicnt  at  the 
dam  Is  now  about  one-third  complete.  Kriant 
Dnm  Is  more  than  half  complete. 
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A  Multiple-Purpose  Program  To  Meet 

Defense  Needs' 

By  HARRY  W.  BASHORE,  Assistant  Commissioner 


THE  Bureau  of  Reclamation  was  born  40 
years  ago  of  the  imperative  need  for  con- 
servation and  economic  utilization  of  the 
natural  resources  in  land  and  water  in  vast 
areas  west  of  the  Mississippi  River. 

Today  it  stands  prepared  to  aid  in  formu- 
lating an  all-out  program  which  will  open 
to  the  nation  that  arsenal  of  mineral  re- 
sources which  lie  beneath  the  mountains  and 
deserts  of  the  West. 

Through  its  electric  power  operations,  the 
Bureau  of  Reclamation  has  laid  the  founda- 
tion for  the  most  effective  development  and 
utilization  of  these  resources  so  vital  to  the 
national  defense.  Power  plants  in  operation 
or  under  construction  in  13  States  serve  areas 
where  airplanes  and  ships  are  being  built, 
aluminum  produced,  and  great  military  estab- 


'A  parallel  statement  was  made  before  the  O'Mahoncy 
Subcommittee  of  the  Senate  Public  Lands  and  Surveys 
Committee  investigating  possibilities  of  developing  western 


lishments  are  training  many  thousands  of 
American  soldiers  to  defend  their  country. 

These  power  plants  scattered  from  the  Rio 
Grande  to  the  Pacific  Northwest  point  the 
way  to  what  can  be  achieved  in  advancing 
mineral  activities  through  using  the  latent 
power  resources  that  abound  in  this  region. 
With  the  West  facing  critical  deficiencies  in 
electric  energy,  the  Bureau  of  Reclamation 
is  ready  to  begin  construction  of  projects 
which  will  avert  what  otherwise  may  be  ca- 
tastrophic consequences. 

If  the  mineral  resources  of  the  West  are  to 
be  brought  into  the  service  of  the  Nation  in 
the  current  emergency,  low-cost  power  must 
be  available  to  every  location  where  strategic 
materials  are  located.  Such  power  is  essen- 
tial in  extracting  the  minerals  from  the  earth 
as  well  as  in  operating,  fabricating,  and  serv- 
icing industries,  and  for  the  population  en- 
gaged in  these  activities. 

Secretary  of  the  Interior  Harold  L.  Ickes 


has  called  repeated  attention  to  existing  and 
prospective  power  deficiencies.  Mr.  Abe  For- 
tas,  Acting  Director  of  Power  of  the  De- 
partment, has  been  leading  an  effort  to 
prepare  an  adequate  program. 

On  the  basis  of  a  36-billion-dollar  annual 
defense  expenditure,  there  will  be  material  in- 
creases in  estimates  of  power  deficiencies 
west  of  the  Mississippi  River.  Reports  are 
that  1945  requirements  will  demand  an  in- 
crease in  present  installations  of  more  than 
2,100,000  kilowatts  of  dependable  power. 
By  1946  the  need  rises  to  nearly  2,500,000 
kilowatts.  The  1945  deficiency  now  forecast 
is  about  twice  the  estimate  of  power  defi- 
ciency made  last  June;  the  new  aluminum 
allocations  on  the  West  Coast  and  in  Arkan- 
sas and  other  needs  are  advancing  that  fast. 

Power  for  national  defense  provides  the 
immediate  urge  for  most  of  these  projects. 
They  all  will,  however,  serve  one  or  more 
other  beneficial  purposes.  Through  irrigation 


THE  Elephant  Butte  Reservoir  spillway  has  received  its  first 
literal  christening  after  more  than  a  quarter  of  a  century  of 
operation.  The  lake  rose  over  spillway  crest  to  a  record  high 
in  July  and  the  gates  were  swung  open  for  a  limited  release  in 
a  successful  test  of  the  spillway. 

Having  reached  the  spilling  state,  Elephant  Butte  Reservoir 
is  expected  to  operate  at  high  stages  for  a  period  of  several  years, 
and  the  project  is  assured  of  an  adequate  water  supply  for  some 


time  to  come.  Storage  in  the  reservoir  in  July,  with  the  water 
still  rising,  was  equal  to  more  than  a  2-year  supply  for  irrigation 
with  sufficient  surplus  for  the  generation  of  electrical  energy 
in  the  new  Elephant  Butte  power  plant. 

The  average  firm  energy  output  from  the  plant  is  estimated  at 
about  90,000,000  kilowatt-hours.  High  tension  transmission  lines 
connect  the  plant  with  Hot  Springs,  Deming,  Central,  and  Las 
Cruces,  N.  Mex.,  and  by  an  interconnection  with  El  Paso,  Tex. 


»  ton  ran  fan  r*m 
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they  will  Increase  food  supplies  and  provide 
opportunities  for  settlement  for  thousands  of 
families  during  the  current  and  post-defense 
periods.  Ilural  electrification  will  be  ad- 
vanced, domestic  and  industrial  water  sup- 
plies will  be  assured,  floods  and  soil  erosion 
controlled,  navigation  improved,  wildlife  ref- 
uges maintained,  and  recreation  facilities 
provided. 

Before  discussing  in  detail  the  power  defi- 
ciencies and  the  potential  projects,  attention 
should  be  called  to  related  phases  of  these 
Reclamation  developments.  The  communities 
which  have  sprung  up  or  expanded  in  the 
wake  of  Federal  irrigation  stand  as  monu- 
ments to  free  competitive  enterprise.  A  wise 
and  far-sighted  national  reclamation  policy 
made  land  and  water  available  for  home- 
building  and  agricultural  production.  Fifty 
thousand  farms  and  250  cities  and  towns 
with  a  combined  population  of  a  million  per- 
sons owe  their  existence  directly  to  Federal 
Reclamation. 

To  combat  the  threatened  black-outs  in  min- 
eral developments  and  the  thwarting  of  other 
defense  efforts,  the  Bureau  of  Reclamation 
has  prepared  at  Secretary  Ickes'  request  a 
list  of  potential  multiple-purpose  power  proj- 
ects having  a  total  capacity  of  approximately 
9,000,000  kilowatts.  These  include  half  a 
dozen  steam  plants  to  balance  the  systems. 
These  projects  could  be  completed  for  use 
from  1943  to  1947.  The  completion  of  these 
projects  within  the  period,  of  course,  would 
be  contingent  on  the  necessary  priority  au- 
thorizations and  on  funds  being  made  avail- 
able to  begin  construction  immediately  of 
those  for  which  surveys  have  been  completed. 
The  steam  plants  will  utilize  such  resources  as 
western  coal,  oil,  and  gas. 

The  purchasing  power  of  these  communi- 
ties equaling  a  quarter  of  a  billion  dollars 
annually  to  the  farms  and  factories  of  the 
Midwest,  East,  and  South,  points  out  the 
broad  benefits  flowing  from  these  develop- 
ments. The  taxable  wealth  created  and  main- 
tained runs  into  high  figures  many  times 
the  investment  the  Federal  Government  has 
made,  principally  in  reimbursable  funds,  for 
the  construction  of  irrigation  works. 

Reclamation  has  kept  open  the  Nation's 
last  frontier.  It  is  providing  the  family-size 
farms  which  arc  the  backbone  of  the  country. 
It  has  contributed  to  the  stabilization  of  the 
livestock  imlnstry  of  the  West  and  is  aiding 
in  the  maintenance  of  a  population  growing 
at  twice  the  national  rate. 

Water  conserved  for  irrigation  In  many 
instances  serves  the  additional  purpose  of 
prm  hieing  electric  power.  Revenue  from 
IMHVIT  has  made  feasible  the  irrigation  of 
land  which  otherwise  would  have  remained 
<lr-i Tt  wastes.  A  logical  extension  of  the 
power  program  will  provide  for  the  installa- 
tion of  a  few  economically  located  steam 
plants.  These  will  balance  hydro  production 
and  make  the  electric  output  more  valuable. 

The  West  is  facing  a  shortage  of  power 
which  cannot  be  met  even  by  the  enlarged 


program  of  the  Itiireau  of  Reclamation  as  au- 
thorized In  the  winter  of  1940-41.  The  speed- 
up of  the  Grand  Coulee,  Central  Valley, 
Boulder,  and  Bonnevillc  dam  schedules  will 
not  suffice.  One  large  utility  on  the  Pacific 
coast,  which  had  deprecated  the  idea  that  it 
could  not  supply  the  demand  for  power, 
frankly  admitted  In  May  that  It  had  had  to 
revise  its  figures  upward  to  meet  Federal 
forecasts  which  were  demonstrated  to  be 
more  nearly  accurate. 

The  lower  Arkansas  Valley  as  well  as 
Oklahoma  and  all  of  Texas  are  included  in 
the  program  because  the  Bureau  of  Reclama- 
tion is  conducting  basin-wide  investigations 
in  these  States  in  cooperation  with  other 
agencies. 

Present  estimates  of  additional  dependable 
capacity  desirable  based  on  a  36-billlon-dolIar 
annual  expenditure  for  national  defense  show, 
for  the  region  west  of  the  Mississippi,  an 
increase  in  deficits  of  100  percent  by  1045  over 
the  estimates  we  previously  had  made.  These 
estimates  of  additional  dependable  capacity 
desirable  by  years  are  as  follows: 

Kilowatts 
1943 902,000 

194") -  2,018,000 

1946 2,455,000 

No  1947  estimate  is  made. 

For  the  Pacific  Northwest  alone  the  studies 
of  the  Bonneville  Power  Administration, 
which  distributes  Grand  Coulee  power,  indi- 
cate a  deficit  in  installed  capacity,  after  pres- 
ently planned  installations  at  Grand  Coulee 
and  Bonneville  are  made,  by  years  as  follows: 

Kilowatts 

1943 512,000 

1945 901,  000 

1947 1,200,000 

Including  all  of  Oregon,  Idaho,  and  Mon- 
tana, the  Bonneville  Administration  reports 
indicate  deficits  for  years  as  follows: 

KQowattt 
1943 934,000 

1945 -  1,384,000 

1947 -—  1,754,000 

The  Bureau  of  Reclamation  now  has  in 
operation  28  plants,  with  installed  capacities 
totaling  953,962  kilowatts  on  17  projects  of 
the  Bureau  in  11  States.  At  the  end  of  each 
year  the  capacity  will  total  as  follows: 

Kilowatt » 

1941 1,364,962 

1942 1,015,462 

1943 -  2,086,062 

1944.—  -',  621, 002 

1945 -  2,676,062 

1946 -  2,836,062 

The  entire  capacity  of  Ituniieville  totaling 
518,400  kilowatts  will  be  installed  by  the  end 
of  1943.  This  will  bring  the  total  installed 
capacity,  including  Indian  Office  plants  and 
the  Bonneville  Power  Administration,  under 


the    Department    of   the    Interior   in  .'{,:  ">7 . 1  >  l. 
kilowatts  In  that  year. 

The  installed  capacities  of  operating  plants 
and  the  schedules  of  installations  by  the 
Itiireau  of  Reclamation  and  the  Bonneville 
Power  Administration  are  as  follows: 

Bureau  of  Reclamation  Plants  in  Operation 
July  1,  1941 


.-•  tt 

Prelect 

Present 
kilowatt 
capacity 

Arizona 

Salt  River  

COO 

15,400 
890 

.'..11*1 
10,400 
.       •  . 
1,000 
7,000 
1.000 
704,800 
5,400 
11.600 

a,  ooo 

1.S75 
.,,, 
8,400 
4.800 
1,400 
l.SOO 
24.300 
43,000 
1,190 
.-     •• 
2,400 
187 
32,400 
1.000 
5,800 

Arizona-Nevada.  _______ 

Y^ma 

Boulder  (9  generators). 
All-American  

Arizona-California-  

Grand  Valley 

Idaho  

Nebraska-Wyoming  

Boise  
Minidoka    

North  Plat  tc  
Newlands  

Hio  Grande 

Texas 

Colorado  River  

Utah 

Strawberry  Valley  
Grande     Coulee    (2 
small  generators)... 
Yakinia 

Washington 

Wyoming  

Kcndrick  

Hlverton 

Total  . 

853,962 

Program  of  Federal  Installation 
Scheduled  Installations,  Bureau  of 

Reclamation  Kiloicatt* 

Washington,  Grand  Coulee  Dam,  August 

1941  " 108, 000 

Arizona  Nevada.  Boulder  Dam.  August —         82,  600 
\Va«hiugton.  Grand  Coulee.  December.—       108,000 

Arizona-Nevada.  Kouliler.  December 82,500 

Arizona-California,  Parker  Dam,  Decem- 
ber     _     30, 000 

Kilowatt! 
To  be  added  June-December 

1941 411,000 

Total  by  close  of  1941 1.  364.  »6^ 

Washington,  Grand  Coulee,  March  1942-       108,  OOC 

Arizona-Nevada,  Boulder,  July 82     " 

Arizona-California,  Parker,  January "  "" 

Arizona-California,  Parker,  February 30,000 

Kilmcatt* 
To  be  added  during]  942--       26O,  GOO 

Total  by  close  of  1942 1,  615.  462 

Washington.  Grand  Coulee.  June  1943 —       10S.  000 

Arizona-California.  Parker,  July 80,000 

Washington,  Grand  Coulee,  July 10S.  ooC 

r., i. .i.'idn.  Creon  Mountain  Dam,  July a 

Washington.  Grand  Coulee.  August IOH.  (K) 

California,  Keswick  Dam.  October 75.000 

Kiiovatli 
To  foe  added  durlne  1043--       460.  000 

Total  by  close  of  1943 2.  OCO.  002 

California,  Shasta  Dam.  January  1944.-       375.000 
Arlzoim-Nevadu,      DavU      Dam      (Bulln- 

heail).  June 1*0.  000 

Montana.  Fort  Peck,  January 85,000 

Kilowatt! 
To  be  added  durlnc  1044—       C.9'>.  000 

Total  by  close  of  1944 2.021.062 

Idaho-Anderson  Ranch  (Bobje),  January 

1945 - 20.  000 

Kilowatt! 

To  be  added  during  1045 it).  oOO 

Total  by  close  of  1645 2. 676. 062 

Colorado— Colorado-Big     Thompson     (« 

proji-cta) .— ---       100.000 

Kiloiratti 
To  be  added  during  1946— .  2,836.062 

Bonitrvillt  Dam  Project  Schrdule 

( Bonneville  Power  Administration.  Department  of 
the  Interior) 

Capacity  Installed  July  1,  1941— 10«-iS° 

Oregon-Washington,    August    1941 54.00 

Total  by  close  of  1941 248-!!59 

Oregon  Washington.    January    1942 54.00 

Total  by  clo««  of  1942 302,400 
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Bonneville  Dam  Project  Schedule — Continued 


Oregon-Washington  : 

54,  000 

July  1943     - 

54,  (JOO 

September  1943 

54  000 

December   1943 

54,  000 

Total  by  close  of  1943 

518  400 

Grand  total,  Bureau  of  Reclama- 
tion and  Bonneville  Power 
Administration  Department  of 
the  Interior1-! 3,354,462 


1  The  Office  of  Indian  Affairs  operates  power  plants 
on  Indian  projects,  of  which  the  San  Carlos  in  Ari- 
zona with  13,000  k.  w.  of  hydro  and  4,bOu  Diesel  are 
the  largest.  The  others  are  small  and  serve  no 
commercial  purposes. 

The  rapidly  changing  picture  with  respect 
to  power  demands  in  the  West  has  led  to  a 
series  of  sharp  vipward  revisions  of  estimates 
of  the  needs  for  new  installations.  It  has  been 
exceedingly  difficult  to  make  foiecasts  of  de- 
mands which  stand  up  for  as  long  as  a  month. 

Responsible  agencies  studying  the  power 
markets  and  demands  have  provided  estimates 
of  potential  deficiencies  in  power  in  western 
areas  as  follows : 

Pacific  Northwest:  In  addition  to  present 
capacity  and  all  that  which  is  now  scheduled 
for  installation,  a  deficiency  of  900,000  kilo- 
watts by  1945  and  1,200,000  by  1947. 

Southern  Oregon :  By  1945  a  deficiency  of 
60,000  kilowatts. 

Northern  California  and  northern  or  west- 
ern Nevada :  Even  after  completion  of  the 
Central  Valley  project  and  the  150.000-kilowatt 
steam  plant  planned  in  connection  with  it, 
as  well  as  other  scheduled  installations,  a 
deficiency  of  183,000  kilowatts  will  develop 
by  1945  and  of  337,000  kilowatts  by  1947. 

Pacific  Southwest,  including  southern  Cali- 
fornia, Arizona,  and  southeastern  Nevada  : 
After  all  scheduled  installations  at  Boulder, 
Parker,  and  Davis  (Bullshead)  Dams  on  the 
Colorado  River,  and  other  scheduled  installa- 
tions, deficiencies  of  250,000  kilowatts  by  1945 
and  375,000  kilowatts  by  1947  are  expected. 

Utah-Idaho :  Deficiencies  of  75,000  to  125,000 
kilowatts  by  1945  and  from  150,000  to  200,000 
by  1947. 

Colorado-Wyoming-western    Nebraska :   De- 


ficiencies of  50,000  to  75,000  kilowatts  by  1945 
and  75,000  to  125,000  by  1947. 

Montana :  Definite  figures  are  unavailable, 
but  shortages  are  apparently  imminent. 

Arkansas  -  Oklahoma  -  Kansas  -  southern 
Missouri :  Deficiencies,  in  part,  due  to  recent 
allocations  of  240,000  kilowatts  for  aluminum 
production  of  417,000  kilowatts  by  1945  and 
516,000  by  1047  are  expected. 

Texas-New  Mexico :  Deficiencies  of  212,000 
kilowatts  by  1945  and  295,000  by  1947  are  in 
prospect. 

North  Dakota-South  Dakota  :  Although  in- 
dications are  that  the  defense  demands  will 
be  relatively  small,  increasing  deficits  are 
anticipated  ranging  from  25,000  kilowatts  in 
1945  to  50,000  in  1947. 

The  crises  which  these  estimated  deficien- 
cies would  represent,  if  they  were  permitted 
to  develop,  can  be  averted,  of  course,  by  the 
construction  of  new  projects  to  provide  the 
desired  power  and  by  the  installation  of  addi- 
tional machinery,  as  at  Boulder  and  Grand 
Coulee  Dams,  where  that  is  practicable. 
Increasingly  it  becomes  evident  that  these  de- 
ficiencies must  not  be  permitted  actually  to 
develop.  The  problem  in  power  production 
which  they  represent  must  be  met  by  action 
in  time. 

The  Bureau  of  Reclamation,  which  has  been 
for  many  years  the  principal  Federal  agency 
in  the  construction  of  power  projects  in  the 
West,  feels  its  responsibility.  Having  con- 
structed such  projects  as  Boulder  Dam  and 
Grand  Coulee,  it  is  prepared  to  move  promptly 
and  effectively  in  meeting  the  power  prob- 
lem of  the  West  in  this  emergency  in  con- 
nection with  mineral  developments  and  other 
industrial  uses.  At  the  same  time,  a  perma- 
nent contribution  to  the  advancement  and 
stabilization  of  the  West  through  these  mul- 
tiple-purpose projects  can  be  made. 

In  making  a  list  of  potential  multiple-pur- 
pose projects  through  which  the  deficiencies 
in  power  can  be  met  before  1947,  the  Bureau 
of  Reclamation  has  considered  possible  gen- 
erators for  Boulder  Dam  and  Grand  Coulee 


in  addition  to  those  scheduled  for  installation 
before  the  end  of  1943. 

Access  has  been  had  to  reports  of  the  Office 
of  Indian  Affairs  of  a  potential  project  in  the 
Pacific  Northwest  and  to  those  of  the  Corps 
of  Engineers,  United  States  Army,  which  has 
conducted  extensive  investigations  in  the 
Arkansas  Valley  and  elsewhere. 

Steam  plants  are  included  where  held  de- 
sirable to  balance  proposed  hydro  installa- 
tions in  California,  Utah,  Colorado,  and 
Arkansas. 

Investigations  have  been  practically  com- 
pleted  on  all  projects  which  probably  can 
be  brought  into  operation  by  1943.  Investi- 
gations on  most  of  the  other  projects  listed 
can  be  completed  in  3  to  12  months. 

By  years,  the  installed  capacity  in  kilo- 
watts which  can  be  made  available  with  ade- 
quate appropriations  and  high  priorities  in 
equipment  and  material  appears  to  be  as 
follows : 


Inntfillcd 

I'.ii::  673,000 

1944__     2,00r>,  500 

1!W5__              ._  2,495,000 

1946 2,947,000 

1947—  s!  (5,  000 


Finn 
576,000 

1, 062, 000 
7!>.->,000 

1, 163, 000 
430, 000 


Total 9,015,500    4,026,000 

In  explanation  of  the  symbols  on  the  maps, 
I  shall  discuss  briefly  the  relationship  of 
these  potential  projects  including  possible 
additional  installations  at  Grand  Coulee  and 
Boulder  Dams. 

All  these  projects  serve  purposes  other  than 
power.  Their  peacetime  contributions  to  the 
development  and  stabilization  of  the  West  will 
forever  make  them  worthy  public  undertak- 
ings. The  list  is  subject  to  additions  and 
subtractions  as  circumstances  may  determine. 
It  is  tentative  and  while  the  approximate 
year  of  completion  is  given,  completion  by  the 
dates  indicated  presupposes  immediate  au- 
thorization, adequate  funds,  and  high  priori- 
ties in  equipment  and  machinery. 

The  list  of  potential  projects  is  as  follows: 


Year 

State 

Project 

Stream 

Plant 

Rated 
capacity 

Firm 
capac- 
ity 

1943 
1944 

1944 
1944 
1944 
1944 
1945 

1945 
1945 

1946 

1946 
1946 
1946 

Idaho 

Cabinet  Gorge 

Clark 

km. 
99.1)00 
432,000 

70,000 
56.000 
60.000 
50,000 
650,000 
112,000 
540,000 

324,000 

850,000 
420.000 
200,000 

kw. 
50,000 
284,600 

20.000 
24.500 
26,500 
25,000 
350,000 

42.000 

iv;.  -mi 

10,000 

180,000 
225,000 
100,000 

Wash 

Columbia  Basin   . 
Klickitat 

Columbia  
Klickitat  

Grand  Coulee  (4 
units). 

do 

.    do 

do 

do..  

Sultan  River  

Sultan 

Oreg 

No.  Santiam.. 
Columbia 

Detroit 

Wash  

Priest  Rapids  
Stilaqaumish  
Columbia  Basin 

do 

fStilaquamish 
\PeerCreek.... 

J4  plants 

-      do    . 

Grand  Coulee  (5 
units). 
Grand  Coulee  (3 
units). 

-    do 

do 

do 

Wash  .-Oreg. 
do 

do 

The  Dalles 

do 

Celilo  Falls.  _. 
Z  Canyon  

Wash 

Clark  Fork... 

1943 
1944 
1944 
1944 
1944 

1947 

Calif 

150,000 
130.  000 
146,500 
18,000 
75,000 
75,000 
225,000 

150,000 
55,000 
50,000 
9,000 
75.000 
75.000 
90,000 

..  do 

American  River.  -. 

American  

do 

do 

Nevada--.. 
Calif 

Truckee  Storage... 

Truckee 

do 

..  -.do...    
Feather  River.  

Sacramento... 

Year 

State 

Project 

Stream 

Plant 

Rated 
capacity 

Firm 
capac- 
ity 

1943 

Calif  

A  11-  American 

All-American 

Pilot  Knob  

kw. 
33,000 

kw. 
IS,  000 

1944 
1945 

Ariz.-Nev.  .  . 
do 

Canal. 
Boulder  Canyon.. 

do 

f'anal. 
Colorado  

do 

Boulder    (2 
units). 
Boulder   (3 

165,000 
205.000 

100,000 

1946 

Ariz  

Bridtre  Canyon  

do  

units). 

Hriili-'c  Canyon.. 

400,000 

200,000 

1943 

Utah 

100,000 

100,000 

1944 

Scriver  Creek 

so,  ono 

30,000 

1945 

..     do  

Snake  River  Sto- 

Snake   

Palisades  

30,000 

13,  500 

1945 

Utah 

rage. 

split  Mountain 

75,000 

45,000 

1916 

do 

do 

do        

Echo  Park     

125,  (WO 

75.000 

1946 

do 

290.000 

130.000 

1947 

do 

Green       .... 

70,000 

40.000 

1947 

do 

600.000 

300,  000 

1943 

Colo 

Steam  plant  

Colo.-B  ig 

Fort  Collins  

110,000 

110.000 

1943 

do 

Thompson. 

3  plants     

17.000 

7,500 

1944 

Wyo 

No  Platte 

Kortes 

30,000 

12,000 

1945 

do 

No  Platte 

do 

2  plants 

26.000 

11,500 

1945 

Colo 

Blue-So.  Platte 

So.  Platte    - 

:;  plums  -    

90.000 

25,000 

1946 

do 

Gunnison-Ark. 

Gunnison  

lola  Reserve  and 

60,000 

30,000 

others. 
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Year 

State 

Prijcct 

Stream 

Plant 

Kn:.-l 
capacity 

Firm 
rapac- 
ity 

1943 

Ark.. 

Nimrod 

Arkansas 

*K>. 
14,  (MIO 

*'/•. 
1,MO 

1943 

...do 

1st  Steam  plant 

"Bauxite" 

19U  IN»I 

150  000 

1944 

do... 

Norfolk  

White   . 

140,  QUO 

12,000 

1944 

...do  . 

Greer's  Ferry 

do 

78  OOU 

11  000 

1944 

do 

Water  Valley 

do 

24  000 

6,000 

1944 

do... 

2d  Steam  plant. 

do 

"Aluminum" 

150,  0110 

'.I    I>B> 

1944 

Okla 

Fort  (ill.  MIII 

Grand 

Fort  Gibson 

40  0110 

11  900 

1944 

•  l.i 

Ten  Killer  F.-n  \ 

Illinois 

30  QUO 

4  900 

1949 

do... 

Markhanfs  Ferry 

Grand  . 

Markham  Frrrv 

40,000 

11,900 

1949 

Ark  ... 

Hull  Shoals 

White 

1MI  UNI 

32,000 

1949 

Missouri 

Table  Rock 

do 

140  000 

22  000 

1946 

Kansas 

Topeka 

60  000 

27  000 

1949 

So.  Dak  

Fort   Kandall, 

Missouri    .. 

123,000 

30  000 

IMt 

do 

Gavin's  Point. 
Mobrldge-Big 

do 

200  000 

79  000 

Bend. 

Bit;  BemJ. 

Year 

Slate 

l-roject 

Stmni 

Plant 

Rate*) 
capacity 

Firm 

TT 

1944 
1944 

Montana  .  . 
...  do 

Canyon  Ferry 
Big  Horn 

Mlsoourl 
Bl|  Horn 

Canyon  Ferry 

to. 

AO.OOO 

. 

*/. 
... 

4A  ODD 

Mil 

On  • 

mi 

Calif  

Scott  Valley 

Scott 

Scott 

.     .  . 

25,000 

1M4 

I    ,    •     ! 

Guadalupe 

Guadalupe 

.  . 

A,  000 

1944 

do 

Marble  Falls 

Colo  -Tex 

.. 

•  tn 

I'M.'i 

do 

Net-lies 

Necnes  4  An- 

4  plants 

•  in 

1949 

.    do 

Hrazos 

pat* 

.  ..  .. 

'ill 

1949 

New  Mex... 

rian  Juan-Chama 

Trans-Mu  tin- 

7  plants  

70,000 

,    .III 

1946 

Texas 

Valley   Gravity 

tain  Div. 

18,000 

11  000 

Storage,  Lower 
Km  Grande. 

Kincon. 

Frank  E.  Weymouth  Dies 


FHAXK  !•:.  \VF.y.Mol  I  II.  former  chief  en- 
gineer of  the  Bureau  of  Reclamation,  died  of 
a  heart  attack  at  his  home  in  San  Marino, 
Calif.,  on  July  22. 

Six  months  nfter  the  Reclamation  Act  was 
passed  in  1902  Mr.  Weyuiouth  was  employed 
liy  the  old  Reclamation  Service  on  surveys  in 
the  West,  mapping  reservoir  sites,  canal 
routes,  and  irrigable  lands.  When  the  Serv- 
ice became  organized  and  began  construction 
work  he  was  assigned  to  building  dams,  ca- 
nals and  appurtenant  structures  in  the  North- 
western States.  From  assistant  engineer  in 
1902  successive  promotions  followed  through 
the  grades  of  engineer,  sui>ervising  engineer, 
chief  of  construction,  and  chief  engineer,  un- 
til his  resignation  on  October  31,  1924.  In 
accepting  his  resignation  the  then  Commis- 
sioner of  Reclamation,  the  late  Dr.  Elwood 
Mead,  wrote  Mr.  Weymouth : 

"Your  acceptance  of  private  employment 
at  a  substantial  increase  of  salary  must  be 
regarded  as  a  deserved  promotion  and  the 
organization  of  this  Bureau  will  take  pride 
in  the  fact,  but  your  associates  in  the  recla- 
mation work  will  also  feel  keenly  the  loss 
to  the  organization  and  to  them  personally. 
In  my  relatively  brief  connection  with  the 
Bureau  I  have  learned  how  completely  you 
have  enjoyed  the  professional  respect  and 
IMTsonal  affection  of  project  officials  and 
others  connected  with  the  work. 

"Tour  resignation,  effective  at  the  close  of 
October,  is  therefore  accepted  with  sincere 
regret  that  the  Cnrcrninent  loses  your  serv- 
leet  but  with  pleasure  in  the  fact  that  their 
value  is  being  rccogni/.cd  and  with  hearty 
best  wishes  for  the  future." 

Mr.  Weyinoiilh  became  chief  engineer  and 
general  manager  of  the  Metropolitan  Water 
District  of  Southern  California.  Six  months 
ago  he  resinned  because  of  111  health,  but  the 
District  iii-i-ied  upon  (he  privilege  of  lieing 
able  to  call  upon  him  in  a  consulting  capacity 

One  of  Mr.  Wcymoutli's  notable  achieve- 
ments while  with  the  Bureau  of  Reclamation 
was  the  Arrow  rock  Dam  in  Idaho,  highest 


in  the  world  at  the  time  of  its  completion  in 
1915.  This  was  built  under  bis  supervision 
with  a  saving  under  the  estimate  of  a  year 
in  time  and  a  million  dollars  in  cost.  lie 
planned,  designed,  and  completed  olhrr  works 
within  the  estimates  of  both  cost  and  time. 
and  made  records  of  speed  and  elliciency. 
He  also  acted  as  consultant  in  irrigation 
works  in  Puerto  Rico  in  l!r_"_'. 

Mr.  Weymouth  was  born  in  Medford.  Maine. 
June  -.  1S7I.  and  graduated  from  the  I'ni- 
versily  of  Maine  in  1s'.:(i  with  the  degree  of 
bachelor  in  civil  engineering.  Three  years 
later  his  alma  mater  conferred  upon  him  the 
full  degree  of  civil  engineer.  For  the  first 
1O  years  following  his  graduation  he  was 
engaged  in  a  variety  of  connections — city 
work  in  Massachusetts,  waterworks  in  Can 
ada.  canal  surveys  in  Nicaragua,  and  rail- 
road work  in  South  America.  He  then  entered 
the  service  of  the  Bureau  of  Reclamation. 


First  Irrigation  Blocks  Selected 

In  Three  Columbia  Basin 

Districts 

THE  three  blocks  of  land  adjudged  most 
suitable  for  first  irrigation  on  the  Columbia 
Basin  Reclamation  project  in  Washington  are 
located  respectively  in  the  northwestern  part 
of  the  Quincy  District,  western  part  of  the 
\'.;\<\  District,  and  southwestern  part  of  the 
South  District.  Plans  call  for  their  irriga- 
tion before  any  other  block  in  any  of  the 
three  districts  is  brought  in. 

The  combined  area  of  the  three  blocks  in 
OO.GOO  acres;  27,000  acres  are  in  the  Quincy 
District,  to  lie  served  by  the  West  Main 
Canal,  27,400  acres  in  the  Kast  District  to  be 
served  by  the  F.asl  Main  Canal  and  : 
acres  in  the  South  District  to  b;?  served  by 
the  I'asco  pumping  canal. 

The  entire  Columbia  Basin  development 
will  consist  of  VJdO.OUO  acres  of  Irrigable 
land  to  be  introduced  gradually  over  a  period 
of  years  at  the  rate  of  approximately  TiO.OOO 
acres  annually.  The  new  farms  and  new 
towns  are  cxiiccted  to  make  homes  available 
and  open  opportunity  to  3TiO,(K»0  persons. 


Deer  Creek  Dam  Complete 

CONTRACT  work  on  I  ><vr  Creek  Dam  on  the 
I'rovo  River  project,  I'tah.  is  ex|xvted  to  be 
finished  6  months  ahead  of  schedule  this 
month,  reports  Construction  Kngineer  O.  K. 
Larsen.  The  embankment  was  a  little  over 
a  dozen  feet  from  its  final  height  of  1 
July  HI,  and  more  than  '_'.".">« MHH)  cubic  yard* 
of  earth  and  rock  has  been  placed  leaving 
about  J 011,000  yards  to  go. 

The  llrst  10  miles  of  the  In  mile  Salt  Ijike 
City  aqueduct  were  also  reported  complete. 
Including  Its  links,  the  Alpine  Dra|>cr  and 
Olmstead  tunnels,  and  work  was  In-ing  pushed 
on  the  excavation  of  the  Din  hesiie  River 
tunnel. 

Visitors  are  already  taking  advantage  of  the 
boating,  lishing.  and  swimming  offered  by 
the  G,!iOO  acre  foot  lake  thus  far  lni|-onndcil 
by  Deer  Creek  Dam. 
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Minidoka 

(Continued  from  page  236) 

of  highline.     The  connected  load  was  more 
than  250  kilowatts  in  1927. 

This  cooperative  has  in  recent  years  in- 
creased its  main  distribution  line  to  a  4- 
wire,  4,000-volt  system,  enlarging  its  capacity 
and  maintaining  its  high  standard  of  service. 
Copper  sizes  also  have  been  increased.  The 
system  now  has  54  miles  of  three-phase  line. 

Service  to  Rural  Sections 

The  Unity  Light  &  Power  Co.  today  serves 
327  rural  consumers.  Next  in  size  are  the 
South  Side  Electric  Co.  with  264  customers, 
the  East  End  Electric  Co.  with  143  customers, 
and  the  Rural  Electric  Co.  with  130 
customers. 

Altogether,  the  rural  districts  served  with 
light  and  power  from  the  Bureau  of  Reclama- 
tion power  system  of  the  Minidoka  project 
today  comprise  17  cooperative  companies. 
One  rural  district  is  served  by  the  city  of 
Rupert,  and  one  each  by  the  villages  of 
Heyburn  and  Paul.  Rural  lines  total  1,555 
miles,  including  1,501  miles  of  2,200-volt  line 
and  54  miles  of  4,000-volt  lines.  There  are 
also  39  rural  consumers  served  by  17  miles  of 
2,200-volt  line  owned  and  operated  by  the 
Government  system. 

The  total  load  of  these  rural  systems  at 
present  is  approximately  700  kilowatts.  The 
nature  of  load  carried  by  these  rural  systems 
covers  a  wide  field:  Lighting,  heating,  cook- 
ing, pumping,  power,  incubators,  radios,  fans, 
electric  milking  machines,  service  stations, 
and  beet  elevators,  and  one  company  serves 
a  new  aviation  radio  direction  beam  station 
that  has  been  built  between  Heyburn  and 
Rupert. 

Each  year  some  of  the  cooperative  companies 
build  new  extensions  to  their  lines,  adding 
new  consumers.  Several  extensions  have  been 
made  in  1941.  The  cooperatives  also  are  re- 
moving as  fast  as  possible  all  iron  wire  and 
replacing  it  with  copper.  The  tendency  is 
toward  a  four-wire,  4,000-volt  system. 

The  sentiment  on  the  project  tends  to  con- 
solidation of  the  smaller  cooperatives.  The 
farmers  are  reported  to  feel  that  they  can 
operate  a  large  company  more  efficiently  than 
several  small  ones.  It  is  believed  that  this 
tendency  may  eventually  lead  to  consolidation 
of  all  cooperatives  into  two  companies,  one 
serving  the  north  and  the  other  the  south  side 
of  the  project.  With  this  arrangement,  the 
Minidoka  power  system  will  be  able  to  give 
better  service;  the  lines  can  be  tied  together 
to  form  a  grid  system  of  distribution. 

Four  of  the  cooperative  companies  on  the 
project  have  consolidated  recently :  the  Declo 
Light  &  Power  Co.  and  Consolidated  Lines 
which  are  served  by  the  Declo  substation  lo- 
cated at  Declo,  and  the  Paul  Electric  Co.  and 
AVest  Budge,  which  are  served  by  the  Paul 
substation. 


A  Rural  Electrification  Association  coop- 
erative,  the  Raft  River  Rural  Electric  Cooper- 
ative, Inc.,  was  connected  to  the  Albion  sub- 
station in  November  1940.  This  company  has 
100  miles  of  line,  and  expects  to  have  over 
100  customers.  The  maximum  demand  for  this 
cooperative  has  been  about  75  kilowatts;  if 
the  members  do  much  irrigation  pumping,  it  is 
expected  the  load  will  run  to  300  kilowatts 
during  the  summer  months. 

The  rural  lines  on  the  project  serve  two 
commercial  hatcheries.  The  Merrill  Hatchery 
near  Paul  hatches  about  90,000  chicks  a  year, 
most  of  which  are  sold  locally.  This  hatchery 
is  all-electric,  and  is  controlled  automatically. 
It  uses  over  5,000  kilowatt-hours  a  month  dur- 
ing the  hatching  season,  and  is  served  by  the 
Paul  Electric  Co. 

The  Hanson  Hatchery,  near  Declo,  is  served 
by  the  Consolidated  Lines.  Fred  Hanson 
hatches  about  20,000  chicks  a  year,  using  fur- 
nace heat  for  brooders.  He  grinds  his  own 
feed  and  has  a  small  elevator  and  electric 
feed  grinders  and  mixers. 

The  rate  paid  for  electricity  by  J.  C.  Merrill 
is  as  follows :  4  cents  for  the  first  50  kilowatt- 
hours,  3  cents  for  the  second  50,  2  cents  for  the 
next  150,  IV,  cents  for  the  next  1,250,  1  cent 
for  the  next  1,250,  and  V>  cent  for  the  balance. 

Mr.  Hanson  pays  a  minimum  bill  of  $2  for 
first  35  kilowatt-hours,  4  cents  for  second  15, 
3  cents  for  next  450,  and  2  cents  for  next  500 ; 
his  average  consumption  per  month  is  300 
kilowatt-hours. 

There  are  several  dairies  on  the  project 
using  electric  milking  machines.  One  of  the 
largest  is  the  Lipps  dairy,  entirely  electrically 
equipped  for  heat,  light,  and  power. 

The  Minidoka  power  system  is  today  supply- 
ing electricity  to  flour  mills  at  Paul  and  Burley, 
alfalfa-meal  mills  at  Rupert  and  Paul,  cream- 
eries at  Rupert,  Paul,  and  Burley,  and  sugar 
factories  at  Paul  and  Burley.  The  sugar 
factories  operate  11  beet  dumps  with  a  total 
connected  load  of  nearly  200  kilowatts.  The 
sugar  factories  use  steam  in  processing  beets 
and  have  found  it  economical  to  generate  their 
own  electricity  during  (he  season,  but  they 
are  supplied  from  the  Minidoka  system  during 
the  off  season  and  in  case  of  any  break-down 
to  their  own  equipment. 

The  industrial  development  of  the  towns  of 
the  Minidoka  project  has  been  rapid.  This 
progress  may  be  attributed  to  reasonably 
priced  electric  power  made  available  by  the 
project  plant. 

As  was  stated,  about  three-quarters  of  the 
Minidoka  farms  receive  electric  service.  Sur- 
veys have  been  made  which  show  that  prac- 
tically all  the  other  farms  can  be  supplied 
without  undue  difficulty  or  expense.  It  can 
be  expected  that  this  goal  will  ultimately  be 
reached.  The  public  power  service  record  of 
the  Bureau  on  the  Minidoka  project  will  con- 
tinue. 

The  record  of  the  Minidoka  project  is 
equaled  in  interesting  and  successful  achieve- 
ment by  others. 


Origin  of  Names 

Newton  Project 

The  project  was  named  after  the  town  of 
Newton,  Utah,  a  town  3  miles  south  of 
the  new  dam  site  and  12  miles  northwest 
of  Logan,  Utah.  The  new  dam  which  is  to 
be  constructed  under  the  Wheeler-Case  Act 
is  located  on  Clarkston  Creek  about  1  mile 
downstream  from  the  old  dam  formerly  con- 
structed by  the  Mormon  pioneers. 

Cache  Valley 

Cache  Valley  acquired  the  name  because 
fur  trappers,  among  them  Jim  Bridger,  cached 
or  stored  their  furs  (and  supplies)  there  to 
be  assembled  later  and  taken  to  the  east  to 
be  sold.  Records  indicate  that  the  first 
caches  of  furs  (1825-26)  were  made  near  the 
town  of  Hyrum,  Utah.  A  monument  now 
stands  near  the  Hyrum  Reclamation  Dam 
commemorating  the  spot. 

Newton 

The  name  Newton  is  derived  from  "new 
town"  as  it  was  first  called  when  residents  of 
Clarkston,  Utah,  became  dissatisfied  with 
their  location  owing  to  Indian  troubles  and 
severe  winter  conditions.  The  depth  of 
snow  at  Clarkston  was  considerably  deeper 
each  winter  than  it  was  at  the  "new  town" 
only  6  miles  distant. 

Clarkston 

Clarkston  was  named  after  Israel  J.  Clark, 
an  Indian  interpreter  and  the  settlement's 
first  leader  or  Bishop  of  the  Mormon  Church. 

Clarkston  Creek 

Clarkston  Creek  meanders  through  the 
towns  of  Clarkston  and  Newton,  varying 
from  150  cubic  feet  during  the  spring  run-off 
to  a  few  second-feet  in  the  late  fall  and 
sometimes  vanishing  completely  during  ex- 
treme dry  seasons.  The  stream  bed  is  con- 
fined to  a  small  channel  until  after  it  passes 
Clarkston  and  reaches  the  old  dam  con- 
structed during  pioneer  times,  after  which  it 
widens  and  deepens. 

Logan 

Logan,  county  seat  and  largest  city  of 
Cache  County,  was  settled  in  April  1859, 
and  was  named  after  Logan  River.  Records 
indicate  that  the  early  trappers  and  explorers 
named  the  river  in  honor  of  the  old  Indian 
Chief,  Logan,  a  friend  and  benefactor  of  the 
whites. 

Wellsville 

Wellsville  is  known  as  the  oldest  settle- 
ment in  Cache  Valley.  It  was  settled  in 
1856  by  Peter  JIaughan  and  other  colonists 
from  the  Great  Salt  Lake  Valley.  The  town 
was  known  first  as  "Maughan's  Fort"  but 
later  was  renamed  Wellsville  in  honor  of 
the  lieutenant-governor  of  the  territory  of 
Utah,  Daniel  H.  Wells. 

Hyrum 

The  settlement  was  named  in  honor  of  the 
Mormon  Church  Patriarch,  Hyrum  Smith. 
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Coulee  Dam 

(Continued  from  page  241) 

the  Increasing  pressure  caused  by  the  water 
backing  up  behind  the  dniu  caused  some  de- 
flection, and  gouting  operations  contributed  to 
the  movement.  This  caused  local  control 
points  on  "B"  lines  to  move  off  line,  and  new 
lines  from  the  abutment  markers  hail  to  bn  run 
through  occasionally  to  correct  them.  Total 
movement  of  more  than  tin  inch  has  been 
discovered  in  some  parts  of  the  dam  in 
this  way. 

As  the  dam  neared  its  ultimate  height,  it 
was  necessary  again  to  reestablish  control 
lines  in  the  spillway  section  for  the  alignment 
of  the  drum  gates  and  appurtenant  equip- 
ment It  was  very  gratifying  to  find,  when 
this  was  done,  that  the  control  we  had  been 
maintaining  for  so  long  was  still  accurate, 
checking  the  new  lines  in  some  instances 
within  a  quarter  of  an  inch.  Particular  care 
was  taken  in  producing  lines  for  the  drum 
gate  control.  A  two-wire  instrument  was 
used,  and  all  shooting  was  done  at  night,  using 
thin  slits  of  light  for  targets.  A  large  number 
of  points  were  taken  on  each  line  so  the 
average  could  t>e  safely  used. 

There  are  11  drum  gates  in  all,  and  as 
the  floor  of  the  chamber  for  each  was  poured, 
brass  plugs  were  set  in  the  concrete  at  each 
end.  These  were  punch-marked  for  A  and  B 
stationing,  and  from  then  on  were  never 
changed.  Even  though  the  dam  might 
move,  It  was  necessary  that  this  control  re- 
main unchanged  because  each  succeeding  part 
of  the  drum  gate  assembly  had  to  be  placed 
to  correspond  with  those  parts  already  placed, 
rather  than  with  the  dam  as  a  whole.  Each 
drum  gate  is  135  feet  long,  and  is  hinged  on 
40  separate  pins.  In  order  to  insure  smooth 
operation  of  the  gate,  it  is  necessary  to  have 
all  these  pins  in  nearly  perfect  alinement. 
The  pins  and  the  binge  anchors  were  first  set 
In  position  by  the  use  of  a  tight  steel  piano 
wire,  a  level,  and  a  15-foot  master  pin.  A 
special  procedure  was  devised,  however,  to 
check  this  installation,  and  to  detect  any 
movement  after  the  master  pin  has  been 
removed,  and  the  gate  assembled  on  the 
hinges.  Briefly,  tins  consisted  of  a  wye  level 
mounted  on  a  li:;ed  Imse  about  2%  feet  from 
the  center  line  of  the  pins.  A  specially  made 
gage  arm  fits  against  the  pins,  and  is  equipped 
with  a  delicate  level  bubble  and  a  fine  sight, 
mounted  on  a  micrometer  graduated  to  thou- 
sandths of  an  inch.  The  wye  level  reads  this 
sight  both  horizontally  and  vertically,  and  an 
error  of  a  few  thousandths  of  an  inch  can 
be  detected. 

The  dam  is  nearly  finished  now.  The 
bridges  over  the  spillway  and  the  elevator 
towers  are  about  all  that  remain  to  be  built. 
In  addition  to  this,  there  is  one  control  job 
that  has  yet  to  be  done.  A  line  of  brass 
markers  will  be  set  across  the  top  of  the  dam 
anil  periodic  observations  will  show  how  the 
structure  is  deflected  by  water  pressure. 


All-American  Canal  Rights-of-way 


ALL  rights-of-way  have  been  acquired  for 
the  entire  80  miles  of  the  All-American  Canal 
and  the  first  80  miles  of  Its  100-mile  branch, 
the  Coachella  Canal. 

The  All-American  Canal  in  southern  Califor- 
nia is  the  largest  irrigation  canal  in  the 
world,  but  right-of-way  acquisition  was  un- 
usually simple.  The  canal  is  located  In  an 
arid  region  of  comparatively  recent  settle- 
ment where  there  were  no  large  holdings  with 
ancient  boundary  or  water  right  disputes.  • 

The  first  step  toward  acquisition  was  to 
determine  the  original  status  of  all  lands  on 
the  project  over  which  any  irrigation  works 
were  to  be  constructed.  Records  of  the  United 
States  Land  Office  were  searched  to  deter- 
mine how  all  lands  had  originally  been  dis- 
posed of  by  the  Government,  and  a  land 
status  map  was  prepared  on  which  all  proj- 
ect lands  were  platted  and  classified  into  pub- 
lic lands,  private  lands  taken  up  under  the  land 
laws  of  the  United  States  (homesteads),  state 
lauds  (sold  and  unsold),  railroad  lands  (sold 
and  unsold),  and  Indian  lands. 

All  public  lands  in  the  vicinity  of  the 
project  had  been  withdrawn  from  all  forms 
of  entry  under  authority  of  the  Reclamation 
Act  many  years  before  actual  construction 
work  was  begun.  Before  taking  possession 
of  such  lands,  however,  it  was  first  necessary 
to  ascertain  whether  any  private  rights  hud 
attached  prior  to  the  date  of  withdrawal,  such 
as  mineral  claims. 

Whereas  the  first  GO  miles  of  the  main 
All-American  Canal  was  located  in  a  desert 
area  with  a  minimum  of  right-of-way  prob- 
lems, the  remaining  20  miles  crossed  the 
Imperial  Valley  adjacent  to  the  international 
boundary  line  in  one  of  the  most  intensively 
farmed  areas  in  the  world. 

On  the  All-American  Canal  project  rights- 
of-way  were  taken  under  the  act  of  August 
30,  1890,  In  strips  up  to  1,200  feet  in  width 
over  desert  lands,  and  in  strips  of  360  to 
600  feet  in  width  through  highly  improved 
Imperial  Valley  lands. 

In  keeping  with  the  policy  of  the  Bureau 
of  Reclamation  to  pay  for  all  Improvements 
damaged  on  rights-of-way,  no  improved  land 
was  occupied  without  just  compensation  to 
the  owner. 

Right-of-way  matters  for  the  160-mile 
Coachella  branch  canal  were  considerably 
more  complicated.  Beyond  the  first  40  miles 
more  than  half  of  the  lands  crossed  were 
subject  to  no  right-of-way  reservation  in 
favor  of  the  United  States. 

The  Southern  Pacific  Railroad  through  its 
subsidiary,  the  Southern  Pacific  Land  Co., 
still  retained  title  to  most  of  Its  desert  lands 
in  the  area.  The  Bureau  was  thus  able  to 
negotiate  with  this  single  company  for  the 
purchase  of  more  than  100  separate  parcels 
of  right-of-way.  The  negotiations  were  most 
satisfactory  in  every  way  and  fee  title  to 
all  required  rights-of-way  through  Southern 


Pacific  lands  was  purchased  at  the  Govern- 
ment's appraised  price.  The  company  coop- 
erated in  every  possible  way  in  completing 
the  transaction  without  delay  or  inconveni- 
ence to  construction. 

The  purchase  of  adjacent  desert  lands, 
which  had  been  sold  by  the  land  company  to 
private  parties,  was  quite  a  different  mat- 
ter, however.  In  many  cases,  the  private 
owners  were  so  pleased  at  the  prospect  of 
obtaining  Irrigation  for  their  desert  lands 
that  the  sale  of  the  necessary  canal  right- 
of-way  was  readily  made  at  the  appraised 
price.  More  often,  however,  the  private 
owners  had  bought  the  land  for  purely  specu- 
lative purposes  and  had  exaggerated  Ideas 
of  Its  future  value.  In  such  cases  negotia- 
tions were  difficult  as  the  Government  ap- 
praisals necessarily  were  based  upon  actual 
market  rather  than  speculative  values. 

The  most  effective  procedure  found  in  the 
speculation  cases  was  to  begin  negotiations 
long  enough  in  advance  of  constructon  to 
give  the  owner  sufficient  time  to  think  over 
the  situation.  Usually,  after  sufficient 
thought,  the  owners  of  desert  lands  realized 
that  their  own  ideas  of  potential  values 
could  not  be  made  the  basis  for  the  purchase 
of  right-of-way  in  the  present  and  ultimately 
agreed  to  the  sale  at  the  appraised  price. 
It  has  not  been  necessary  to  resort  to  con- 
demnation proceedings  in  the  purchase  of 
any  right-of-way  to  date. 

The  most  difficult  problem  in  the  purchase 
of  right-of-way  over  lands  which  are  not  sub- 
ject to  a  reservation,  In  favor  of  the  United 
States,  arose  from  the  fact  that  the  Bureau 
was  required  to  obtain  title  to  the  land  In 
fee  simple,  free  of  all  liens  or  encumbrances. 
Practically  all  of  the  private  lands  were  sub- 
ject to  some  encumbrance  and  often  only  a 
small  strip  of  right-of-way  was  required, 
which,  In  the  case  of  desert  land,  had  a  very 
small  appraised  value.  Under  these  circum- 
stances, it  was  necessary  for  the  landowner 
to  pay  all  taxes  up  to  date  and  to  remove 
till  encumbrances,  or  secure  partial  releases 
or  reconveyances  covering  the  right-of-way, 
for  a  negligible  consideration.  This  procedure 
was  often  enough  to  tax  the  good  humor  of 
the  most  cooperative  individual,  and  in  the 
case  of  dissatisfied  owners,  made  a  most  dif- 
ficult situation. 

Other  difficulties  involved  in  this  type  of 
transaction  were  due  principally  to  the  un- 
famlllarlty  of  the  general  public  with  Gov- 
ernment procedure.  Many  people  hesitated  to 
deliver  a  deed  to  the  Government  until  all 
money  had  been  placed  In  escrow. 

One  of  the  most  Important  points,  there- 
fore, to  remember  Is  that  the  transactions  are 
based  entirely  upon  a  recorded  contract  and 
that  no  money  Is  ever  placed  In  escrow.  The 
obligation  of  the  Government  Is  solemnly 
pledged  to  pay  the  stated  consideration  upon 
the  fulfillment  of  all  the  terms  of  the  contract 
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in  1940.  Farmers  said  that  the  land  must 
produce  about  12  tons  per  acre  in  order  to 
be  profitable. 

Dairy  Cow  Stabilizing  Factor 

The  dairy  cow,  the  investigation  revealed, 
contributed  more  than  any  other  factor  to 
the  stability  of  irrigation  farming  in  the 
Northwest.  During  periods  of  low  farm  in- 
come many  farmers  turned  to  dairying  as  a 
quick  and  reliable  source  of  additional  rev- 
enue. Dairying  also  made  possible  successful 
farming  on  areas  where  soil  was  poor. 

The  Umatilla  project,  with  33  dairy  cattle 
per  100  acres,  had  the  highest  proportional 
dairy  population  of  the  projects  investigated, 
but  the  records  showed  an  increase  of  only 
6  head  per  100  acres  since  1926.  The  Yak- 
ima-  Sunny  side  showed  the  greatest  growth 
in  number  of  dairy  cattle.  They  were  in- 
creased there  from  8  head  per  100  acres  in 
1913  to  22  in  1940. 

Beef  production  on  the  projects  investigated 
was,  in  many  casts,  an  adjunct  of  dairying. 

Farm-flock  sheep  raising  varied  from  major 
importance  on  the  Minidoka  project  to  com- 
parative insignificance  on  all  others  except 
the  Boise-Wilder  and  the  Vmatilln  projects. 
On  the  Minidoka  project  there  is  an  average 
of  28  ewes  per  hundred  acres.  This  average 
was  as  low  as  8  in  1917  and  as  high  as  40  in 
1937.  On  the  Boise-Wilder  the  average  was 
found  to  be  15  per  hundred  acres  for  the  past 
15  years.  On  the  Umatilla  project  the  aver- 
age per  hundred  acres  was  55  in  1932  but  now 
is  down  to  about  21. 

Although  few  farmers  on  the  projects  in- 
vestigated kept  hogs  as  a  major  enterprise, 
swine  nevertheless  were  an  important  part  of 
the  agricultural  economy.  Most  farmers 
raised  hogs  in  connection  with  dairying.  The 
Yakima-Sunnyside,  with  an  average  of  27 
hogs  per  hundred  acres,  produced  far  more 
hogs  in  1940  than  any  other  district  surveyed. 
In  the  same  year  there  were  17  hogs  per  hun- 
dred acres  on  the  Boise  project. 

More  than  70  percent  of  the  farmers  raised 
poultry,  varying  from  a  few  hens  for  family 
use  to  large  commercial  flocks  of  laying  hens, 
and  large  scale  protluction  of  turkeys  for 
meat.  A  great  many  farm  flocks  of  from  25 
to  100  laying  hens  accounted  for  most  of 
the  poultry  on  the  projects  investigated. 

The  characteristics  of  the  farmer  found  to 
be  of  primary  importance  to  success  are  busi- 
ness ability  and  a  liking  and  capacity  for 
hard,  physical,  out-of-door  work.  In  addition 
to  these  personal  characteristics,  the  farmer 
needed  a  helpful  wife,  the  report  showed. 

With  reference  to  the  development  of  farms 
on  new  land,  the  study  group,  which  was  led 
by  11.  J.  Newell,  construction  engineer  of  the 
Boise  Federal  Reclamation  project,  found 


that  new-land  settlers  tended  to  break  and 
prepare  more  land  than  can  properly  be 
handled  in  crops  during  the  early  years  of 
development,  and  that  the  development  of 
new-land  farms  was  retarded  by  a  shortage 
of  livestock.  Many  new  settlers  were  finiui- 
cially  unable  to  purchase  stock,  and  there 
ordinarily  was  an  inadequate  local  supply  of 
desirable  animals. 

The  investigat'on  showed  also  that  there 
was  a  liick  of  information  on  local  conditions, 
needed  for  settler  education  on  irrigation 
practices  and  water  requirements,  and 


whereas  the  extension  program  tended  to 
grow  only  as  the  community  develops,  the 
need  for  advisory  assistance  was  greatest 
in  the  earlier  years  of  development. 

Although  the  Grand  Coulee  Dam  is  nearly 
completed,  a  large  pumping  plant,  a  reservoir 
and  a  system  of  canals  must  yet  be  built  be- 
fore Columbia  Basin  lands  can  be  irrigated, 
and  this  will  not  be  before  1944.  Only  rela- 
tively small  sections  will  be  brought  under 
irrigation  each  year,  and  it  is  expected  that 
some  of  the  area  will  not  receive  water 
until  1070. 


R26E.      R27E 


LEGEND 

•  US.  WEATHER    BUREAU     STATION. 

BUREAU     OF     RECLAMATION  -  WEATHER    BUREAU 
COOPERATIVE    TEMPERATURE     STATIONS' 
O  SPRING    AND     FALL      RECORD 

•  ENTIRE    YEAR      RECORD 


1.34  E. 


TI8N. 


T.  17  N. 


T.  16  N. 


T.  15  N. 


T.  14  N. 


T.I3N. 


T.  12  N 


T.  II  N 


TYPES     OF    CLIMATE 

NORTHEASTERN       UPLAND 
COMPARATIVELY    COOL    SUMMER   NIGHTS 
AND    SHORT   GROWING    SEASON  (135- 150 

APPROXIMATION    TO    GROWING   SEASON 

CONDITIONS    OF    NORTHEASTERN    UPLAND 

WAHLUKE  -  PASCO    SLOPES 
COMPARATIVELY    WARM    SUMMER    NIGHTS    AND 
EARLY,  LONG    GROWING    SEASON  (175  -  190  DAYS)* 

APPROXIMATION     TO    GROWING    SEASON    CONDITIONS 

OF    WAHLUKE  -  PASCO    SLOPES 


T.  10  N. 


T8N. 


*  AVERAGE    NUMBER    OF    DAYS 
BETWEEN     KILLING     FROSTS 


DATA  TOO    MEAGER  TO  PERMIT  CHARACTERIZATION 
COLUMBIA      BASIN       PROJECT      - 
WEATHER      STATIONS 


WASHINGTON 

AND     TYPES     OF     CLIMATE 


|    FIGURE    3 
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SOUTHWESTERN  CONTRASTS 


NOTES  FOR  CONTRACTORS 


Specification 

No. 

Project 

Bids 
opened 

Work  or  material 

Tx)w  bidder 

Bid 

Terms 

Contiac 
awarde< 

Name 

Address 

961 

963 

961 
966 

967 
1505-D 

1516-D 
1520-D 
1521-D 

1523-D 

1524-D 
1525-D 

1526-D 
3509-B 

17,514-A 

'  A-44,  337-A 
fA  °0  046-N 

Parker    Dam    Power, 
Ariz.-Calif. 

Central  Valley,  Calif  

Colorado-Big  T  h  o  m  p- 
son,  Colo. 
Columbia  Basin,  Wash. 

do 

June  24 

July     7 
June  26 
July  15 

July    9 
May  14 

June  23 
June  26 
July     9 

July    3 

July    8 
July   10 

July  11 
June  17 

June  27 

June  24 
June  19 

July  23 
July   14 

July   18 

July     7 
July  24 
July  10 

July  17 

July  24 
July  28 

July  17 
July  22 
July   17 

Generator    (30,000  kv.-a.),  power 
transformers,  oil  circuit  breaker, 
disconnecting     switches,    and 
lightning  arrester  for  Unit  No.  4, 
Parker  power  plant. 

Three  100-  by  18-foot  drum  gates 
for  Friant  Dam. 
Penstock   and   outlet   pipes   for 
Green  Mountain  Dam. 
Hydraulic  turbines  and  governors 
for  Units   L-4,  L-5,  and   L-6, 
Grand  Coulee  power  plant. 
Generators    (108,000    kv.-a.)    for 
Units  L-4,  L-5,  and  L-6,  Grand 
Coulee  power  plant. 
Transformers,  oil  circuit  breaker, 
disconnecting    switches,    light- 
ning arresters,  and  shunt  reactor 
for  Shoshone  power  plant,  Ther- 
mopolis   substation   and    Pilot 
Butte  power  plant. 

Painting    railroad    and    county 
bridges  near  Boyds. 
Structural  steel  roof  framing  for 
Shasta  power  plant. 
Structural    glass    and    travertine 
work   for  exhibit   building   at 
Boulder  Dam. 

10,300  tons  of  sand  and  16,500  tons 
of  gravel. 

One  2-foot  9-inch  by  2-foot  9-inch 
high-pressure    gate    for    outlet 
works  at  Jackson  Gulch  Dam. 
Steel  pipe  and  fittings  for  water- 
supply  lines,  Southern  Pacific 
relocation. 
Water-pressure   and    oil-pressure 
tanks  for  Shasta  power  plant. 
21  trucks 

Westinghouse    Electric    & 
Manufacturing  Co. 
Moloney  Electric  Co  
Kelman  Electric  &  Manu- 
facturing Co. 
General  Electric  Co 

i  $367.  700.  00 

I  102.  900.  00 
»  26,  717.  00 

•  5,  247.  00 
«  5,  325.  00 

133,  500.  00 
216,  485.  00 
1  1,880,000.00 

»  82,  992.  00 
2,  697,  785.  00 

'  13,880.00 

»  6,  255.  00 
>  6,  161.  00 

<  1,575.00 
•  2,  445.  00 

•1,786.00 
25,989.00 
33,098.00 
'  2,  750.  00 
'  1,170.00 
1  1,  545.  00 

»  4,  085.  00 
•9,605.00 

'  4.  165.  00 
5,  635.  00 

13,  910.  93 

2,  072.  00 

"14,464.06 
>'  6,  510.  53 

"1.841.24 
'  22,  647.  63 

"21,483.97 
"17,403.00 

18,533.37 
"14,711.56 

12,  203.  70 
14,  410.  50 

'  216,  729.  00 
'620  00 

F.o.b.  E.Pittsburgh,  Pa. 

F.  o.  b.  Earp,  Calif... 
do__  

...do. 

July  11 

Do. 
Do. 

Julv    • 
July   11 

July  IS 
July  21 
July  24 

Do. 
July   21 

July   11 

Do. 
July    « 

July    f 
July    ( 

July  H 
July    ( 
July    : 
July    1( 
Do. 
July  Z 

Do. 
Aug.    < 

Do. 
July   r 

July   11 

July   1 

June  2 
Do. 

Do. 

July  21 

Do. 

Do. 

July   1. 
July     i 

July  2 
Do. 

Aug. 
July 

Aug.    1 
Aug.    i 
July  2f 
July  21 
Do. 
July  21 
Do. 
July  3 
Aug.    1 

Do. 
Aug.    1 

Aug.    4 
Do. 

St.  Louis.  Mo  
Los  Angeles,  Calif  .. 

Schenectady,  N.  Y.. 

Westinghouse    Electric  & 
Manufacturing  Co. 
American  Bridge  Co  

Thompson  Pipe  &  Steel  Co. 

Newport  News  Shipbuild- 
ing &  Dry  Dock  Co. 
Woodward  Governor  Co  
Westinghouse     Electric    & 
Manufacturing  Co. 

Pennsylvania   Transformer 
Co. 
do 

..      do 

do.  
do 

F.  o.  b.  Gary.  Ind.  
F.  o.  b.  Kremmling.  Colo.. 

Newport  News,  Va.  .. 

Rockford,  111... 
Denver,  Colo  

"F."o."b".  ~E.  Pittsburgh;  Pa". 
F.  o.  b.  Cody,  Wyo 

Shoshone,  Wyo.,  River- 
ton,  Wyo. 

Columbia  Basin,  Wash. 
Central  Valley,  Calif.— 

Boulder  Canyon.  Ariz.- 
Nev. 

Pittsburgh,  Pa 

do 

F.  o.  b.  Riverton,  Wyo.._ 
F.    o.    b.    Thermopolis, 
Wyo.,  discount  yt  per- 
cent. 
F.  o.  b.  Cody. 

R.  E.  Uptegrafl  Manufac- 
turing Co. 

General  Electric  Co 

Scottdale,  Pa 

Schenectady,  N.  Y.. 
Chicago,  ni 

Royal  Electric  Manufactur- 
ing Co. 
Westinghouse    Electric    & 
Manufacturing  Co. 
Pacific  Bridge  Painting  Co.  . 

American  Bridge  Co  
Tyre  Bros.  Glass  &  Paint  Co. 
Westco  Co.,  Ltd 

F.  o.  b.  Cody  and  Ther- 
mopolis. 
F.  o.  b.  Cody.. 

Denver,  Colo 

San  Francisco,  Calif. 
Denver,  Colo  

Los  Angeles,  Calif..  . 
Santa  Ana,  Calif... 

Salt     Lake     City, 
Utah, 
do 

F.  o.  b.  Chicago 

F.    o.    b.    Parkcrsburg, 
W.  Va. 
F.  o.   b.   Boulder  City, 
Nev. 
F.  o.  b.  Nash,  Utah 

Salt  Lake  Valley  Sand  & 
Gravel  Co. 
do 

do... 

Owen    Dean    and    Ernest 
Dean, 
do 

American  Fork, 
Utah, 
do 

F.  o.  b.  destination 

...do... 

Paxton  and   Vierling  Iron 
Works. 

California  Corrugated  Cul- 
vert Co. 

Southwest  Welding  &  Man- 
ufacturing Co. 
International  Harvester  Co  . 
General  Motors  Corporation 
(Chevrolet  Division). 
International  Harvester  Co  . 
Caterpillar  Tractor  Co. 

Omaha,  Nebr 

Discount  H  percent 

Central  Valley,  Calif- 
do 

Berkeley,  Calif  

Alhambra,  Calif  
Chicago,  111 

F.  o.  b.  Berkeley,  Calif., 
and  Bradford,  Pa.,  dis- 
count H  percent 

Discount  Vi  percent 

Soil  and  Moisture  Con- 
servation Division. 

Eden,  Wyo            -  

F.  o.  b.  Springfield,  Ohio. 
F.  o.  b.  destination,  dis- 
count 5  percent. 
F.  o.  b.  Fort  Wayne,  Ind 
F.  o.  b.   Rock  Springs, 
Wyo.,  discount  $150. 
F.  o.  b.   Rock  Springs, 
Wyo.,  discount,  $72.62. 
F.  o.  b.  Toccoa,  Ga.  and 
Peoria,  discount  2  per- 
cent. 
F.  o.  b.  Earp,  Calif.,  dis- 
count H  percent. 
Discounts  2  and  1  percent 

F.  o.  b.  Cody,  Wyo  
F.  o.  b.  Phoenix,  Ariz., 
discount  H  percent. 
___do-_. 

8  tractors,  4  graders,  5  scrapers  

Detroit,  Mich 

Chicago,  111 

Peoria,  111 

Parker    Dam     Power, 
Calif.-Ariz. 

International  Harvester  Co.. 
R.  G.  Le  Tourneau,  Inc  

General  Electric  Co 

Denver,  Colo  
Peoria,  111 

Schenectady,  N.  Y.. 

McMurtry   Manufacturing 
Co. 
B.  J.  Carney  &  Co... 

C-10,  372-A 
A-44,  366-A 

A-44,  377-A 

965 
1531-D 

Shoshone,  Wyo     

Poles  

Spokane,  Wash  
Chicago,  111 

Parker     Dam    Power, 
Calif.-Ariz. 
do 

Rubber-insulated  cable 

General  Cable  Corporation.  . 

Nehring  Electrical  Works... 
Hendrie  &  Bolthoff  Manu- 
facturing &  Supply  Co. 
Anaconda  Wire  &  Cable  Co. 

Morrison-Knudsen  Co.,  Inc. 
and  associates. 

Transmission-line  materials  . 

De  Kalh,  111 

Boise  project,  Idaho  

Colorado-Big  T  h  o  m  p  - 
son,  Colo. 
Central  Valley,  Calif.... 

do 

Construction  of  Anderson  Ranch 
Dam  and  power  plant. 
Structural    steel    for    bridge    at 
Green  Mountain  Dam. 
Modified  Portland  cement  in  bulk. 

do     .. 

do   . 

New  York,  N.  Y  

5  135,  212.  52 
9,986,203.00 
'908.00 
100,  800.  00 
77,  500.  00 
69,300.00 
155,  000.  00 
9,  649.  00 
'«  8,  148.  80 

1  11,400.00 

'  45,  408.  00 

>  J,  280.  00 
"66,454,40 
'  22,  876.  20 

F.  o.  b.  Yuma,  Ariz.,  dis- 
count l/i  percent. 

Denver,  Colo 

F.  o.  b.  Gary,  Ind  

California  Portland  Cement 
Co. 

Los  Angeles,  Calif... 
do 

F.  o.  b.  Colton,  Calif., 
70,000  barrels. 
F.  o.  b.  Crestmore,  Calif., 
60,000  barrels. 
F.  o.  b.  Colton,  Calif., 
45,000  barrels. 
F.  o.  b.  Crestmore,  Calif.. 
100,000  barrels. 
F.  o.  b.  Boulder  City, 
Nev. 
F.  o.  b.  Fallon  

A-32,  313-A 

1528-D 
1532-D 

C-46,  125-B 
6,503-A 
A-44,  375-A 

California  Portland  Cement 
Co. 

do 

Boulder  Canyon,  Ariz.- 

Nev. 

1  transformer-neutral  grinding  re- 
actor. 
Motor-control  equipment  for  Fal- 
lon  and  Fallon  relift  pumping 
plants. 
Lumber  - 

do 

General  Electric  Co  

Denver,  Colo.   

Westinghouse    Electric    & 
Manufacturing  Co. 

Geo.  E.  Miller  Lumber  Co.. 
Osgood  Co 

do 

Colorado-Big  Thomp- 
son, Colo. 

Mann  Creek,  Idaho  

Parker     Dam     Power, 
Ariz.-Calif. 

Portland,  Oreg 

F.   o.   b.   Sweet   Home, 
Oreg.,  discount  2  per- 
cent. 
F.  o.  b.  Marion,  discount 
2  percent. 
F.  o.  b.  Erie 

Dragline  excavators  '  and  buckets 
Poles  for  transmission  lines  .  . 

Erie  Steel  Construction  Co.. 
Idaho  Pole  Co 

Erie  Pa 

Sandpoint,  Idaho... 
_  .do  

F.  o.  b.  Phoenix  

Schaefer-Hitchcock  Co. 

F.  o.  b.  Idaho  and  Wash- 
ington mills. 

i  Schedule  1. 
i  Schedule  2. 


» Schedule  3. 
<  Schedule  4. 


'  Schedule  5. 
•  Schedule  6. 


'  Item  1. 
« Item  2. 


» Schedule  7. 
1°  Item  1-B. 


»  Item  2-.B 
» Item  3-B. 


"  Schedules  2,  3.  and  4. 
»  Schedules  6  and  7. 


Schedules  1,  3,  4,  and  5. 
Items  1  and  2. 


{  256  }        The  Reclamation  Era,  September  1941 


ADMINISTRATIVE  ORGANIZAT.ON  OF  THE  BUREAU  OB  RECLAMATION 

HAROI  n  i    u  L  i  ^    .  •,  ... 


John  C.  P»ce,  Commissioner 


HAROLD  L.  ICKES.  SECRETARY  OF  THE  INTERIOR 


Denver.  Colo..  United  Suies  Customhouse 


^ 


Chief  Electrical  Knit.;  Kenneth  B 
idle,:  John  8.  uSSS?nuS££i 
.-niith.  Chief  Clert; 


Project 

Offio. 

Om, 
Name 

,  
"»l  in  charce 

Till. 

•  _ 
CbW  Cbrk 

'  
District  ootsiMl 

Altus  
Bell.  Fuureh....: 
Bain.. 
Boulder  Canyon  1 
Buff.lo  Rapid....   . 

HuN.-     :      1     c.    ...,,., 

Cubbed  

Central  Valley..!. 
Kenn»«  division..! 
Friant  division  .. 
!••.•.  1H  ,..„ 
Colorado-BI«  Thomwon.::: 
Colorado  Hirer                                     
Columbia  Basin 
Daaehuu.  
!  tai                        
Oil....                                   
Grand  Valley"!! 
Humliol.it                              
Ken.trick  
Kl.ni.th  ." 
M  
Milk  River...  I"                    
Mini.loka  __!""                            
Mirace  Flat..  ..Ill 
Moon  Lake                                          ""  
Newton...                            
North  Pl.tt«...: 
0.1,,,  Rival 
OrUnd  
Owyhee  

Parker  Dam  Powerim."" 

Pine  Kiver  
Provo  River.. 
lUpid  Valley..'! 
Rio  Grande  
Riverton..                               
San  Luis  Valley    "                   
Shoshone  
Heart  Mounuin  otrrkaao!!! 
Sun  River  
Truekee  Hirer  Storage'  I  '  " 
lucunicari  . 
Um.«ill.  (McIUy  D,",n>'."I 
V.U,""        *™:  Ren>il*  toosnal...  III"!!! 

fSSd.a.'ii! 

Roiadivieion... 
Yuma  

—  .  :  - 

1.  Boulder"  Dmm  .nd  1 

Yum..  Aril... 
Altu..  Oklm.. 
Newell.  8.  Dak 
Bofce.  Idaho.  __" 
Boulder  City.  Nev 
Olendive.  Mont. 
Willmon.  N.  I>.k 
Carlsbad.  N.  M.X..III 
Sacramento,  Calif 
li.-.l.l,,,,    .    ,i,, 
Friant.  Calil 
Antioch.  Calif"!! 
Estes  Park.  Colo.. 
Austin.  Te«... 
Coulee  Dam.  Waah.IIIII 
Send.  Ore,  
lock  Sprinc..  Wyo.".I 
luma.  Arw  
Grand  Junction.  Colo"" 
tano.  Nev  "" 
Casper.  Wyo  
<lamath  Falb.  Ore,... 
rlancos.  Colo  
Malta.  Mont... 
lurley.  Idaho... 
lemincford.  Nebr... 
'rovo.  Utah  
•ocan.  Utah... 
Guernsey.  Wyo 
Provo.  Utah... 
Orland.  Calif... 
Bone.  Idaho 
•arker  Dam.  Calif...  II 
alleoito.  Colo, 
'rovo.  Utah. 
Rapid  City.  8.  Dak.II 
1  Paao.  Tex._ 
liverton,  Wyo 
rfonle  Vista.  Colo..!!! 
owell.  Wyo  
•ody.  Wyo 
airfield.  Mont.1" 
eno.  Nev  
iicumrari.  N.  MeV" 
radio  ton.  Ore»... 
Montroee.  Colo.  . 
ail    .!,..„ 
skims,  Wa>h 
akima.  Waah.I" 
uma.  Aria  I 
. 

Leo  J.  Foster.  __ 
RuajellS.  Li.ur.noe... 
P.  C.  Youncblutt.. 
K.J.  Newell... 
Ernest  A.  Moriu  
Paul  A.  Jonei. 
Parley  R.  Neeley.." 
L.E.  Foster... 
R.8.  CalUnd  I 
It'll  pti  Lowry 
H.  B.  Willunn. 
O.oar  O.  BoJen... 
Cleves  H.  Howell... 
Chari.,  P.  8e.»r  I. 
F.  A.  Bank*... 
D.  8.  Stuver 
Thomas  R.  Smith. 
Leo  J.  Fo»ter... 
W.  J.  Chiwmin..! 
Floyd  M.  Spencer... 
rvin  J.  Matthew...  . 
B.  E.  Hayden... 
Vlbert  W.  Bainhri.lce 
Harold  W.  Gencer... 
Siniil.y  R.  Marenn.. 
Demon  J.  Paul.... 
E.  O.  Larson  
I.  Donald  Jerman  
C.  F.  Olea.on... 
E.  O.  Laraon... 
D.  L.  Carmody  .  .  . 
R.  J.  Newell.;. 

Samuel  A  McWllliam.il  I 
Charle.  A.  Burn* 
E.  O.  Lanon  
Horace  V.  Hubbell..! 
L.  R.  Fiock... 
H.  D.  Com.  lock  
II    1     H  
L.J.  Windle  
Walter  F.  Kemp. 
A.  W.  W.lker 
Hoyl  M  .  Spenoer 
Harold  W.  Mutch." 
C.  L.  Tice  
Herman  R.  Elliott."." 
C.  C.  Ketchum 
David  E.  Ball 
Charle.  E.  Crowno'ver  "  "  ' 
C.B.Elliott  ...I 

Construction  encineer 
Construction  engineer 
Superintendent... 
Construction  encinee'r!" 
Director  of  power 
Construction  engineer!": 
Re«-lentencin«er.__ 
Superintendent... 
Supwviunc  .nnneer'l.!!! 
1  "nilruution  entineer 
'  '..N.irunlion  eocineerlll! 
Oonitruotion  encineer 
BuparrWoi  encineer  all" 
^on^truotion  engineer  1 
SjpBrvUiQK  endneer 
-.unuruction  enrineer.. 
Oon^truction  eniineer  
"."nu-Uoneuiineer.... 
^jpennt^jident  
Construction  entineer  1 
Conatruction  engineer 
Superintendent  
ttMi.tent  encineer 
Suporin  ten  lent  
Suporin  ten  lent  
'Onstruotion  encineer 
'on«rucuon  encineer 
tmUent  encineer... 
luperintendent  of  power 
Construction  encineer. 
superintendent  
Construction  encineer 
Construction  encineerl"! 
Construction  entineer.  .."."."I" 
Construction  encineer. 
Construction  encineer 
•Superintendent  
Superintendent... 
Construction  engineer..!!."" 
•Superintendent  
Construction  enxineer 
Superintendent... 
Construction  eniineer  I.II  I 
Resident  eocineer... 
Reamvoir  superintendent'.'." 
Comtruction  entineer  a.  .  . 
Superinteadenl... 
Superintendent  
Construction  encineer 
Superintendent  

1.  C.  Thrailkill. 
Ediar  A.  Peek  "" 

KobVrt'Bl  s'lui'liV." 
Gail  H.  Baird 
Kiwin  M.  Bean 
Itobert  L.  Newman 
K.  W.  Shepard... 
K    R.  Mills  "I. 

J'.'M.'Voy'e'n'.'.II 
iV'illi»,n  F.  Sha 
C.  B.  Funk... 
XoMe  O.  AnJenon 
Kmanuel  V    rlilliut.  . 
l.C.  Thrailkill... 
E.nil  T.  FioraK  

"£«»,>vi*..:i:i::iii 

W.  I.  Tmcley  
Ralph  H.  Geibel 
K.  K.  Chabot.. 
0.  C.  Patterson  "III 

Francis  JI  KaVreflll  | 
Much  E.  McKee... 
A.  T.  Stimpnc  
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National  Reclamation  Association  Convention 


THE  tenth  annual  convention  of  the  National 
Reclamation  Association  will  be  held  in  Phoe- 
nix, Ariz.,  October  15,  16,  17.  Headquarters 
hotel  will  be  the  Westward  Ho.  Preparations 
are  being  made  to  welcome  and  entertain  at 
least  1,000  delegates  from  17  Western  States. 

The  program  will  include  water  conserva- 
tion and  all  allied  subjects  on  the  most  up-to- 
date  facts  in  efficient  use  of  water.  The  John 
C.  Page  Question  Box,  appearing  on  the  pro- 
gram for  the  morning  of  October  16,  is  new 
and  novel  and  will  be  conducted  by  Commis- 
sioner Page  in  person.  This  feature  will  give 
the  delegates  an  opportunity  to  submit  ques- 
tions and  have  them  answered  by  the  Com- 
missioner. Discussions  will  follow  on  irriga- 
tion and  related  matters  which  will  broaden 
the  knowledge  and  intensify  the  interest  of  the 
representatives  and  visitors  regarding  these 
vital  subjects. 

The  Bureau  of  Reclamation  will  be  well 
represented.  Many  of  its  officials  will  make 
addresses.  All  will  be  available  for  confer- 
ences and  committee  assignments. 

THE  PROGRAM 

WEDNESDAY,  OCTOBER  IS 

1:00  a.m.  to  1:00  p.m.— REGISTRATION     OF     DELE- 
GATES. 

10:00  i.  m.  lo  12  o'clock— STATE  CAUCUSES. 
1:30  p.  m.— FIRST  CONTENTION  SESSION. 
1:M  p.  m.— INVOCATION. 
1:40  p.  m.— WHAT  ABOUT  I'll,  il  M  V 

Dr.  Reed  Shape,  Mayor  of  Phoenix. 
1:50  p.  m.— WHAT  ABOUT  ARIZONA? 

Governor  Sidney  P.  Osborne. 
2:00  p.  m.— PRESIDENT'S  ADDRESS. 

O.  S.  Warden. 
2:30  p.  m.— TREASURER'S  REPORT. 

J.  A.  Ford. 
2:40  p.  m.-SECRETARY.MANAGER'S  REPORT. 

f.  O.  Hagle. 

1:10  p.  m.— REPORT  ON  STATE  CAUCUSES. 
4 :30  p.  m.— ANNOUNCEMENTS. 
«:10p.  m.— DINNER— Continental  Room. 

Meeting  of  Director!'  Advisory  Committee. 
7:30  p.  m.— WATER  USERS  PROBLEMS—  Fleet*  Room. 

Raymond   A.   Hill,   (  h»irm»n     <  onuultinf 
Engineer. 


THURSDAY,  OCTOBER  U 

*:4Sa.  m.  -  WESTERN  DEVELOPMENT. 

J.  J.  Dempeey,  I'nder  Secretary,  Depart- 
ment of  the  Interior. 


10:05 ».  m.-R  ELATION    OF    POWER    TO     RECLA- 

MATION. 
Abe  Forlaa,  Acting  Director,  Division  of 

Power,  Department  of  the  Interior. 
ANSWERS  TO  QUESTIONS  FROM  THE 

FLOOR. 
10:25  a.  m.— TODAY'S  RECLAMATION  PROGRAM. 

John  C.  Page,  Commissioner,  Bureau  of 

Reclamation. 

11:05  a.m.— QUESTION  BOX. 
12:45  p.  m.— ENTERTAINMENT,  LUNCHEON. 
l:00p.  m.— INTERESTS  OF  THE  MANUFACTURER 
IN  RECLAMATION. 

Mr.  Shoemaker— Chairman,  Agricultural 
Committee,  National  Association  of 
Manufacturers,  and  Vice  President, 
Armour  A  Co.,  Chicago. 

2:00  p.  m.— THE  NATIONAL  VALUES  OP  WESTERN 
RESOURCES. 
Ralph  Bradford,  Secretary,  U.  S.  Chamber 

of  Commerce. 
2:25  p.  m.— THE  SUGAR  PICTURE  TODAY. 

K.    W.   Killing.   Vice    President,    Western 

Beet  Growers'  Association. 
2:50  p.  m.— THE  PROBLEMS  OF  AGRICULTURE. 

Carl    Wilken.    EiecutlTe  Secretary.   Raw 

Materials  National  Council. 
3:20  p.m.-  ANSWERS      TO      QUESTIONS      BY 

SPEAKERS. 

4:00  p.  m.— TOUR  OF  SALT  RIVER  PROJECT. 
7:00  p.  m.— DINNER  AT  THE  STEAM  PLANT. 
8:00  p.m.— MOTION  PICTURE— The  Life  Blood  of  the 
Desert. 

Informal  speeches  by  visiting  Governors, 
Senators,  Congressmen,  and  distin- 
guished guests. 

FRIDAY,  OCTOBER  17 

»:4S  a.m.-    DEVELOPMENT    AND    CARE    OF    OUR 
WATERSHEDS— The  Forests. 
W.    8.    Roaencraiu,    President,    National 

Forestry  Association. 

10:15 a.  m.— EVALUATION  OF  PRIORITIES  IN  BENE- 
FICIAL USE  OF  WATER. 

R.  J.  Upton,  Consulting  Engineer. 

10:4Sa.m.-NEW  AND  PENDING  WATER  LEGISLA- 
TION. 
Judge  Clifford  H.  Stone.  Director,  Colorado 

Water  Conservation  Board. 

11:15  a.m.— ANSWERS  TO  QUESTIONS  BY  SPEAK- 
ERS. 

12:45  p.  m.— ENTERTAINMENT.  LUNCHEON. 
1:00  p.m.— ADDRESS:  "A  Menacing  Long  Drought." 

Halbert  P.  Clllell.  Publisher  and  Student 

of  Drought  Cycles. 

24*  p.  m.— THE     SETTLEMENT     OF     IRRIGATION 
PROJECTS. 

Clifford  k..  n..r.  Publisher. 

2:2*  p.  m.— VALUES   CREATED    BY    LAND    DEVEL- 
OPMENT. 

Milton  S.  Elsenhower.  Department  of 
Agriculture. 


2:50  p.  m.— Report  of  Auditing  Committee. 

Report  of  Budget  Committee. 

Id-port  of  Legislative  Committee. 

Report  of  Resolutions  Committee. 

Selection  of  neit  Convention  City. 

INFORMAL— In  the  Palls— Evening. 
7:30  p.  m.— TOASTMASTER     Dr.AlfredAtklsaoi 
dent.  Ariaona  Slate  University. 

ENTERTAINMENT. 

ADDRESS— Senator     Carl     Hsyden. 
Senator  from  Arizona. 

(See  CONVENTION,  page  272) 


Convention  City,  Phoenix,  Ariz. 
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Stabilizing  Western  Economy  by 
Water  Conservation 

By  WESLEY  R.  NELSON,  Chief,  Engineering  Division 


A.  NOTABLE  advance  toward  the  placing  of 
the  agricultural  economy  of  the  Western 
States  on  a  permanent  foundation  has  re- 
cently been  made  through  the  establishment 
of  the  water  conservation  and  utilization  pro- 
gram. This  program  envisages  the  participa- 
tion of  several  Federal  agencies  in  an  attack 
from  several  angles  on  the  problems  of 
drought  relief  and  of  rehabilitation  of  com- 
munities in  the  arid  and  semiarid  regions. 

The  urgent  need  for  stabilization  measures 
is  graphically  expressed  in  the  quotations 
that  follow.  A  dweller  in  the  northern  Great 
Plains  writes: 

"We  had  the  best  prospects  for  a  crop  in 
the  county  we  have  had  for  10  years.  A 
large  acreage  of  small  grains  was  put  in  and 
2  weeks  ago  never  looked  better;  they  were 
talking  40  bushels  per  acre  of  fall  wheat 
and  spring  wheat  never  was  more  rank  and 
thick,  but  today  there  is  nothing  left.  For 
the  last  2  weeks  it  has  been  terribly  hot  and 
considerable  hot  wind.  The  only  thing  left 
is  pretty  fair  pasture  and  the  rye  is  going  to 
make  lots  of  hay  but  very  little  grain.  This 


"Now  there  is  only  a  trickle  in  the  creek 
bottom  .  .  .  the  story  would  have  been 
different  if  that  dam  had  been  built 
.  .  ."  These  are  tragic  circumstances  and 
they  spell  disaster  to  individual  families. 


Picture  from  Farm  Security  Administration. 


goes  to  show  that  just  one 
irrigating  would  have  made 
a  difference  between  a  total 
failure  and  a  very  good 
crop." 

A  rancher  farther  west 
in  the  intermountain  region 
says: 

"The  snows  in  the  moun- 
tains were  about  average 
last  winter,  but  the  creek 
ran  bankful  in  the  spring 
and  early  summer,  cutting 
out  a  lot  of  our  brush  and 
rock  dams  and  headgates. 
Now  there  is  only  a  trickle 
in  the  creek  bottom  — 
scarcely  enough  for  stock 
water.  We  got  one  good 
irrigation  but  now  without 
any  water  in  the  creek  I 
guess  we  will  lose  most  of 
our  crops  unless  it  ruins 
soon.  What  makes  It 
worse,  the  range  is  dried 
up  and  we  will  have  to  feed 
much  longer  than  ordi- 
narily. Since  the  hay  crop 
is  short  we  will  have  to  sell 
pretty  heavily.  The  story 
would  be  different  if  that 
dam  had  been  built  at  the  Forks.  Just  one 
more  irrigation  would  have  seen  us  through 
in  g 1  shape." 

These  are  tragic  circumstances  and  they 
spell  disaster  to  individual  families.  When 
increased  by  thousands  of  similar  cases,  the 
economic  stability  of  communities,  counties, 
and  States,  and  even  of  the  Nation  is  threat- 
ened. The  long-extended  drought  of  the  1930's, 
covering  practically  the  entire  West,  has  de- 
pleted the  soil  moisture,  lowered  the  ground 
water  table,  and  increased  erosion  by  wind  and 
infrequent  rain.  On  the  social  side,  its  effects 
are  most  noticeable  in  the  deterioration  of 
communities,  the  ill-kept  or  abandoned  home- 
steads, the  high  relief  load  or,  in  the  more 
favorably  located  spots  where  the  drought  has 
been  forestalled  by  irrigation  works,  the  tre- 
mendous influx  of  families,  the  shanty  towns, 
and  again  the  heavy  relief  expenditures. 

Aid  to  Drought  Sufferers 

In  the  past  10  years.  350,000  families  have 
migrated  from  the  drought  areas.  At  times, 
more  than  one-third  of  the  total  population  in 


Picture  from  Farm  Security  Administration. 


"We  had  the   best   prospects   for   a  crop  in    10   years 

.  .  .  but  today  there  is  nothing    left  .  .  .  terribly    hot 

and    considerable   hot  wind  .  .  .  one  irrigation  would 

have  made  the  difference." 


some  States  received  public  aid.  In  one  county 
the  total  public  assistance  to  farmers  during 
the  period  1932-39  amounted  to  more  than 
$3,500  per  farm  in  the  county.  An  estimated 
total  of  over  $400,000,000  has  been  spent  for 
public  aid  to  agriculture  in  the  Plains  States 
since  1932,  while  in  six  of  those  States  most 
severely  stricken  more  than  1  billion  dollars 
was  spent  by  the  Work  Projects  Administra- 
tion and  its  predecessor  agencies  from  1933 
to  1940. 

The  average  increase  in  population  of  the 
regions  more  favorably  situated  with  respect 
to  water  supply  has  ranged  from  11  to  20  per- 
cent in  the  1930-40  decade.  In  some  irrigated 
areas  the  population  has  increased  60  percent. 
The  Federal  Government  has  established  in 
one  State — California — 13  fixed  and  5  mobile 
agricultural  labor  camps  to  care  partially  for 
the  many  people  who  have  fled  there.  Fed- 
eral relief  expenditures  have  gone  beyond 
1%  billion  dollars  in  the  States  where  irriga- 
tion is  practiced  extensively,  a  large  part  of 
which  is  directly  traceable  to  migrations 
from  other  States,  and  to  lack  of  employ- 
ment and  settlement  opportunities. 


{  258  }        The  Reclamation  Era,  October  1941 


I  I 


A  principal  aim  of  the  W.  C.  U.  program 
is  to  provide  work  and  training  for  un- 
employed. On  one  project  160  WPA 
workers  were  trained  as  carpenters, 
tractor  operators,  etc.,  and  85  of  them 
got  private  jobs. 

Both  Federal  and  State  agencies  have  been 
at  work  attempting  to  stem  the  tide  of  migra- 
tion or  to  assist  the  migrants  in  again  estab- 
lishing themselves.  In  addition  to  providing 
grants  and  work  relief,  loans,  services,  and 
supervision  were  furnished  to  bolster  the 
credit  of  the  farmer  and  small  businessman 
during  the  lean  years,  to  provide  a  means  of 
livelihood  or  better  working  conditions,  and  to 
build  new  works  or  more  permanent  ones,  all 
to  furnish  a  basis  on  which  a  more  stable 
economy  could  be  erected. 


It  was  further  emphasized  in  the  flrullnt;*  »f 
the  Northern  Great  Plains  Committee  of  the 
National  Resources  Committee  in  the  report 
which  was  submitted  to  the  President  in 
October  1938. 

The  Congress,  acting  to  place  in  effect  the 
policies  outlined  In  these  reports,  appro- 
priated *  $5,000,000  In  1038  to  inaugurate  the 
program  but,  through  an  amendment  restrict- 
ing the  expenditures  for  a  single  project  to 
$50,000,  the  proposal  was  rendered  Ineffective. 
(This  should  not  be  confused  with  the  Water 
Facilities  Act  of  the  Department  of  Agricul- 
ture which  was  passed  in  August  1937.)  In 
the  following  session  another  appropriation 
of  $5,000,000  was  passed  *  without  the  $50,000 
limitation.  This  is  commonly  termed  the 
Great  Plains  Act.  Although  this  was  solely 
an  appropriation  item  and  could  not  be  con- 


*52  Stat.  1119. 

1  Item  In  Interior  Department  Appropriation  Act, 
fiscal  year  1940  (act  of  May  10,  1939,  53  Stat.  085). 
"Water  Conservation  and  Utility  Projects."  "For 
construction,  in  addition  to  labor  and  materials  to 
he  supplied  by  the  Works  Progress  Administration, 
of  water  conservation  and  utilization  projects,  in- 
cluding acquisition  of  water  rights,  rlghts-of-way, 
and  other  Interests  in  land,  in  the  Great  Plains  and 
ariil  and  semiarid  areas  of  the  United  States,  to  be 
Immediately  available,  $5.000,000  to  be  allocated 
by  the  President,  in  such  amounts  as  he  deems  nec- 
essary, to  such  Federal  Departments,  establish- 
ments, and  other  agencies  as  he  may  designate,  and 
to  be  reimbursed  to  the  United  States  by  the  water 
users  on  such  projects  In  not  to  exceed  forty 
annual  installments :  Provided,  That  expenditures 
from  Works  Progress  Administration  funds  shall 
be  subject  to  such  provisions  with  respect  to  relm- 
bursabillty  as  the  President  may  determine."  . 


sldered  as  legislation  on  which  a  permanent 
program  could  be  built,  It  launched  the  water 
conservation  and  utility  program,  and  eight 
projects  have  been  approved  under  Its  pro- 
visions. Information  of  these  projects  is  con- 
tained in  the  accompanying  table.  The  pro- 
gram was  placed  on  a  permanent  basis  by  the 
Act  of  August  11,  1939.'  However,  this  legis- 
lation was  only  general  in  nature  and  lacked 
specific  provisions.  These  were  provided  by 
an  act  which  was  approved  on  October  14, 
1940,  as  an  amendment  to  the  previous  one.4 
The  latter  act,  sometimes  called  the  Wheeler- 
Case  Act,  is  now  considered  as  the  Water 
Conservation  and  Utility  Act  (hereafter  re- 
ferred to  as  the  W.  C.  U.  Act).  The  present 
procedures  in  the  investigation,  initiation,  and 
construction  of  all  new  projects  in  the  pro- 
gram are  carried  out  In  accordance  with  its 
provisions. 

Generally,  this  legislation  provides  for  a 
cooperative  attack  on  the  issue  by  the  De- 
partments of  Interior  and  Agriculture,  with 
the  assistance  of  the  Work  Projects  Admin- 
istration, the  Civilian  Conservation  Corps, 
and  similar  Federal  agencies.  Contributions 
may  also  be  accepted  from  local,  State,  and 
Federal  organizations. 

Comparing  the  policies  outlined  for  con- 
struction with  those  of  the  Reclamation  Act, 
it  is  noted  that  the  particular  difference  lies 
in  the  specific  provision  for  the  use  of  the 
Work  Projects  Administration  and  the  Civilian 


'53  Stat.  1418. 
'54  Stat.  1119. 


Lands  are  already  being  irrigated  on  one  W.  C.  U.  project.    Five  are  under  construc- 
tion and  four  more  of  the  total  of  12  which  have  been  approved  will  be  started  this  fall. 


Projects  Approved 

But  with  all  this  help,  little  of  permanent 
value  could  be  accomplished  without  the  sta- 
bilization of  the  water  supply,  for  the  essential 
industry  of  the  greater  part  of  the  West  is 
agriculture,  and  the  experience  of  the  last 
ilcc  -nit;  has  shown  the  weakness  of  its  foun- 
when  dependence  is  placed  on  the 
of  the  weather.  Among  others,  the 
Department  of  the  Interior,  the  Department 
of  Agriculture,  the  Public  Works  Adminlstra- 
ti'-n.  the  Work  Projects  Administration,  the 
Civilian  Conservation  Corps,  and  the  Recon- 
sfnidion  Finance  Corporation  provided  direct 
ii.-i-i-t.-ince  or  loans,  or  both,  to  meet  this 
very  sitimtion,  but  the  provisions  of  the  leg- 
islation governing  the  activities  of  these 
agencies  were  not  entirely  appropriate.  These 
considerations  were  brought  out  in  the  report 
of  I'.K!"  which  was  presented  by  the  President 
to  the  Congress  and  was  later  published  under 
Hi"  title  "The  Future  of  the  Great  Plains." 
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Conservation  Corps,  the  expenditures  by  these 
agencies  being  reimbursable  only  to  the  extent 
the  President  determines.  There  are  also  pro- 
visions In  the  W.  C.  U.  Act  which  prevent  the 
constwsction  of  large  projects.  Expenditures 
from  the  W.  C.  U.  appropriation  for  a  single 
project  are  not  to  exceed  $1,000,000  for  dams 
and  reservoirs,  the  construction  costs  of  which 
are  allocated  to  irrigation,  nor  to  exceed  $500,- 
000  to  meet  costs  allocated  to  municipal  or 
miscellaneous  water  supplies  or  surplus  power. 
In  addition,  a  bill  is  now  before  the  Congress 
which  restricts  the  expenditures  for  flood  con- 
trol to  not  more  than  $500,000  from  the  W.  C. 
U.  appropriation  for  any  one  project.  One  of 
the  important  similarities  between  the  Rec- 
lamation and  W.  C.  U.  Acts  is  that  relating 
to  the  utilization  of  land,  whereby  the  Secre- 
tary of  the  Interior  has  the  same  authority  as 
under  the  Federal  Reclamation  laws  to  acquire 
lands,  Interests  in  lands,  and  water  rights 
with  titles  and  at  prices  satisfactory  to  him. 

Federal  Agencies  Cooperate 

A  considerable  part  of  the  W.  C.  U.  Act  ap- 
plies to  the  activities  of  the  Department  of 
Agriculture  in  connection  with  the  program. 
This  Department  is  expected,  as  conditions 
permit  and  as  is  found  advisable,  to  arrange 
for  the  settlement  of  the  projects  on  a  sound 
agricultural  basis;  to  guide  and  advise  the 
settlers  in  the  matters  of  farm  practice  and 
efficient  land  use ;  to  acquire  agricultural  lands 
within  the  boundaries  of  the  project;  and  to 
arrange  for  the  improvement  of  the  lands,  in- 
cluding clearing,  leveling,  and  preparing  them 
for  the  distribution  of  irrigation  water.  In 
this  connection,  it  is  of  interest  to  note  that 
the  effects  of  the  rehabilitation  of  a  project 
extend  beyond  its  confines  into  the  surround- 
ing dry  land  region,  spreading  its  benefits  and 


providing  a  stabilizing  influence  to  an  area  10 
or  more  times  the  size  of  that  contained  in 
the  project. 

Appropriations  are  made  under  the  au- 
thority of  the  act  separately  to  the  Depart- 
ments of  Interior  and  Agriculture. 

The  respective  Secretaries  allot  funds  from 
the  appropriations  to  separate  projects  follow- 
ing the  approval  by  the  President  of  the  con- 
struction and  development  of  the  project.  All 
of  the  allotment  for  irrigation  purposes  must 
be  repaid  by  the  water  users  in  40  annual  in- 
stalments without  interest.  These  repayments 
are  returned  to  the  general  treasury  instead 
of  to  a  revolving  fund,  as  is  provided  under 
the  Reclamation  Act  Expenditures  by  the  De- 
partment of  Agriculture  from  the  W.  C.  U.  Act 
in  the  acquisition  and  improvement  of  the 
lands  is  to  be  repaid  in  not  to  exceed  50  years 
from  the  date  the  land  is  first  settled  upon. 
The  repayment  of  expenditures  for  municipal 
or  miscellaneous  water  supplies  or  power  is 
made  also  in  40  annual  instalments  and  at  a 
rate  determined  by  the  Secretary  of  the 
Interior.  Allocations  to  the  irrigation  of  In- 
dian trust  and  tribal  lands  are  repayable  in 
accordance  with  existing  law  relating  to  those 
lands.  The  Interior  Department  Appropria- 
tion Act  for  the  fiscal  year  1942  contains  a 
restriction  whereby  the  expenditures  from  the 
W.  C.  U.  appropriation  for  the  irrigation  of 
Indian  lands  shall  not  exceed  10  percent  of 
the  total  appropriation.  Any  flood  control 
allocations,  which  under  existing  law  are  not 
necessarily  reimbursable,  are  determined  in 
accordance  with  the  recommendations  of  the 
Chief  of  Engineers  of  the  War  Department. 

Expenditures  by  the  Work  Projects  Ad- 
ministration and  the  Civilian  Conservation 
Corps  are  made  from  their  own  appropriations 
and  in  accordance  with  the  legislation  apply- 
ing to  these  agencies.  One  of  the  principal 


aims  of  the  program  is  to  provide  work  and 
training  for  relief  labor  which  will  perma- 
nently reduce  the  relief  load  by  furnishing 
new  opportunities  on  the  lands  to  be  irrigated 
and  in  the  communities  which  receive  new 
life  from  the  development.  The  training  of  the 
men  is  an  important  feature.  On  one  project, 
160  WPA  employees  were  trained  as  carpen- 
ters, tractor  operators,  cement  finishers,  rein- 
forcing steel  workers,  etc.  Of  these,  85  ob- 
tained private  employment  at  the  skill  they 
learned  while  on  the  project. 

When  full  advantage  can  be  taken  of  the 
services  of  the  relief  agencies,  it  is  possible 
for  them  to  provide  most  of  the  labor  used  on 
the  project  and  a  small  amount  of  equipment, 
materials,  and  supplies.  The  money  from  the 
W.  C.  U.  appropriation  is  then  used  almost 
entirely  for  administration ;  designs  and  esti- 
mates ;  supervisory,  clerical,  and  technical 
aid ;  equipment,  materials,  supplies,  and 
freight ;  and  rights-of-way.  Under  ordinary 
circumstances  the  relief  agencies  can  furnish 
from  40  to  50  percent  of  the  cost  of  the  project, 
considering  the  total  cost  as  the  estimated 
figure  if  the  project  were  built  by  contract. 

Payments  Keyed  to  Ability 

This  does  not  mean  that  the  water  users 
receive  favorable  discrimination  on  account 
of  the  use  of  relief  labor.  The  Secretary  of 
the  Interior  is  required  to  make  a  determina- 
tion of  the  repayment  ability  of  the  water 
users.  If  the  amount  which  they  can  repay 
is  less  than  the  allotment  required  from  the 
W.  C.  U.  appropriation,  then  the  project  is 
infeasible.  If  the  amount  they  can  repay  is 
more  than  the  allotment,  then  there  is  usually 
a  recommendation  to  the  President  that  a 
part  of  the  expenditures  made  by  the  reliel 
agencies  be  repaid.  It  is  obvious  that  this 


WATER  CONSERVATION  AND  UTILIZATION  PROJECTS 


State 

County 

Near 

Project 

Acre- 
age 

Estimated  expenditures 

Construc- 
tion 
charges 
reimburs- 
able' 

Status 

Applicable 
act' 

Agricul- 
ture 

Interior 

WPA  and 
CCC 

North  Dakota.. 
Nebraska  

Williams 

Buford  and  Trenton 
Hay  Springs 

Buford  Trenton  ._ 
Mirage  Flats 

13,400 
12,000 

4,800 
IS,  500 

11,600 

20,000 
2,225 
10,000 
12,000 

16.  210 

9.400 
4,300 

$220,000 
170,000 

120,000 
210,000 

225,000 

200,000 
8,000 
80,000 
130,000 

448,000 

350,000 
0 

$410,000 
815,000 

130,000 
120,000 

515,000 

1,000,000 
215,000 
600,000 
1.  100,  000 

1.450,000 

'  235,  000 
430,000 

$870,000 
1,  575,  000 

340,000 
230,000 

1.  100,  000 

1,  245,  000 
395,  000 
920,000 
1,680,000 

2,  040,  000 

490,000 
570.000 

$410,000 
815,000 

130,000 
120,000 

515,000 

1.000,000 
350,000 
BOO  000 
1,  100,  000 

1,  450,  000 

'235,000 
430.000 

Approved  Sept.  23,  1939.    30  percent 
complete. 
Approved  Apr.  26,  1940.    Construc- 
tion began  Jan.  1941. 

IDA  1910. 
IDA  1940. 

IDA  1940. 
IDA  1940. 

IDA  1940. 
IDA  1940. 

IDA  1940. 
WCU  1939. 
WCU  1939. 

IDA  1940 
WCU  1939. 

WCU  1939. 

IDA  1940. 

WCT  1940. 

Sheridan  and  Dawcs. 
Burlcis;h  

North  Dakota  . 
Montana 

Bismarck  .. 

Bismarck 

Prairie  and  Dawson. 
Custer         

Buffalo   Rapids 
No.  1. 
Buffalo   Rapids 
No.  2 

Eden  

Approved  May  15,  1940.    97  percent 
complete. 
Approved  Oct.  11,  1939.     Revised 
approved    M»y    15,    1940.    Con- 
struction under  way. 
Approved  Sept.  23,  1940.  Construc- 
tion started. 
Approved  Oct.  17,  1940.    Ready  for 
construction. 
Approved  Oct.  24,  1910.    Ready  for 
construction. 
Approved  Nov.  8,  1939.    Revised 
approved  Oct.  25,   1940.    Ready 
for  construction. 
Approved   Mar.  6,  1941.    Relocat- 
ing dam  site. 
Approved  Apr  11  1941 

Do 

Miles  Citv 

Wyoming  
Utah 

Sublette  and  Sweet- 
water. 
Cache 

Eden  

Newton  and  Clarks- 
ton. 

Colorado 

Montezuroa 

South  Dakota.. 

Do...  

Montana  .- 
Idaho  

Pennington  

Fall    River   and 
Custer. 
Phillips  

Rapid  City  
Hot  Springs 

Rapid  Valley  

Faco  
Weiser 

Saco  Divide  
Mann  Creek  

Washington 

Approved  July  7,  1941.    Ready  for 
construction. 

i  Pertains  solely  to  repayment  of  works  constructed  by  Bureau  of  Reclamation.    Repayment  figures  for  Department  ol  Agriculture  not  yet  definitely  determined. 
'  IDA  1940  refers  to  Interior  Department  Appropriation  Act,  fiscal  year  1940.    WCU  1939  refers  to  Water  Conservation  and  Utility  Act  "of  Aug.  11,  1039,  as  amended. 
» Includes  »25,00n  estimated  transfer  or  sale  value  ol  equipment  to  be  credited  to  project  upon  completion  of  construction  work. 
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policy  is  necessary  in  order  to  protect  the 
program  being  carried  out  under  the  Reclama- 
tion Act,  wherein  it  is  provided  that  all  ex- 
penditures for  irrigation  purposes  shall  be 
repaid  in  not  to  exceed  40  annual  instalments 
without  interest. 

In  the  determination  of  the  repayment  abil- 
ity, consideration  of  course  is  given,  among 
other  factors,  to  the  type  and  quantity  of 
crops  that  can  be  raised,  the  cost  of  produc- 
tion, and  the  availability  of  markets.  On 
the  other  side  of  the  ledger,  an  analysis  is 
made  of  the  charges  for  repayment  of  con- 
struction, of  the  obligations  already  contracted 
by  the  land  owners,  and  of  the  costs  of  oper- 
ating and  maintaining  the  completed  works. 
For  example,  on  a  project  where  water  is 
stored  and  lands  are  supplied  through  gravity 
works,  the  charges  which  must  be  paid  by 
the  water  users  per  acre  per  annum  could 
be  as  follows : 

Construction $1. 75 

Repayment  contract   with  Reconstruc- 
tion Finance  Corporation .  75 

Operation  and  maintenance 1.25 


Total 3.  75 

On  a  project  where  the  water  is  pumped 
from  a  river  to  the  distribution  sys- 
tem the  repayment  might  be  on  the 
following  basis : 

Construction $1.  45 

Electrical  energy  for  pumping .85 

Operation   and  maintenance 1.40 

Total 3.70 

The  payments  of  construction  charges  do 
not  start  until  the  end  of  a  development  pe- 
riod, the  length  of  which  is  determined  by 
the  Secretary  of  the  Interior  but  which  may 
not  last  more  than  10  years  after  water  is 


Excess  holdings  are  divided  into  units  not  exceeding 

the  size  sufficient  for  the  support  of  a.  family  on  the  lands 

to  be  irrigated,  thus  providing  benefits  for  the  maximum 

number  of  settlers. 


flrst  delivered  for  the  lands  in  the  project. 
During  this  period  the  water  delivered  to  the 
lands  is  paid  for  on  an  acre-foot  or  similar 
basis.  The  returns  during  the  full  develop- 
ment period  must  cover  the  cost  of  operating 
and  maintaining  the  project.  Any  collections 
In  excess  of  these  costs  are  credited  to  the 
reimbursable  construction  costs.  The  United 
States  operates  ana  maintains  the  project  dur- 
ing the  development  period  and  for  such  time 
thereafter  as  is  deemed  desirable.  It  also 
retains  title  to  the  project  works  until  the 
Congress  provides  otherwise. 

The  development  of  an  irrigation  project 
cannot  be  completed  in  a  matter  of  months 
after  its  Inception  in  the  mind  of  its  sponsors, 
even  if  it  comprises  only  the  irrigation  of  a 
relatively  small  acreage  (the  W.  O.  U.  project 
areas  have  ranged  from  2,225  to  20,000  acres). 
The  Federal  agencies  which  will  be  concerned 
with  this  development  must  flrst  learn  of  its 
existence.  This  information  already  may  be 
in  their  files  or  it  may  be  received  through 
the  congressional  representatives  or  through 
local  organizations. 

The  next  step  Is  the  carrying  out  of  the 
Investigations  and  the  preparation  of  reports 
to  determine  the  feasibility  of  the  proposed 
project.  Allotments  from  appropriations  for 
investigations  are  made  for  separate  projects 
on  the  basis  of  relative  need,  or  perhaps  in 
coordination  with  surveys  already  under  way. 
The  detailed  investigation  by  the  Bureau  of 
Reclamation  covers,  among  many  other  items, 
the  quality,  quantity,  and  availability  of  the 
water  supply ;  the  quantity,  topography,  and 
extent  of  the  lands  which  can  be  irrigated ; 
the  economic  data,  including  crop  production 
and  marketing,  debt  load,  and  repayment  abil- 
ity :  the  possibilities  for  a  multiple-purpose 
project,  including  studies  of  flood  control, 
production  of  electrical 
energy,  municipal  water 
supply,  and  recreation  and 
wildlife  values;  and  a  de- 
termination of  the  best 
plan  for  the  use  of  the 
water,  which  includes  ex- 
tensive topographic,  tra- 
verse and  level  surveys, 
geological  explorations,  the 
drilling  of  dam  sites,  the 
engineering  calculations 
and  designs,  and  estimates 
of  costs.  The  investigation 
will  take  months  to  com- 
plete and  even  years,  de- 
pendent upon  the  size  of 
the  project,  the  availability 
of  water  supply  data,  the 
complexity  of  the  problem, 
the  multiple-purpose  as- 
pects, and  the  availability 
of  feasible  dam  sites. 

While  this  survey  Is 
iiniler  way,  the  Department 
of  Agriculture  is  making  a 
siinly  of  the  land-use  and 
farm  practices,  and  the  pos- 


sibilities for  human  rehabilitation  through 
changes  in  the  land-use  pattern,  corrections  In 
farm  practices,  and  assistance  in  resettlement. 
Included  in  this  survey  is  an  analysis  of  the 
number  of  farm  families  that  are  now  depend- 
ent upon  the  land  and  how  many  additional 
farm  families  will  be  enabled  to  settle  on  the 
project.  A  study  is  also  made  of  the  effect 
the  project  will  have  upon  the  economy  and 
the  land  use  In  the  vicinity  of  the  project. 

After  the  investigations  have  progressed  suf- 
ficiently to  determine  that  the  project  is 
feasible  from  engineering  and  economic  stand- 
points, there  are  still  many  obstacles  to  be 
overcome  before  construction  of  the  project 
can  be  started.  Prior  to  requesting  the  ap- 
proval of  the  project  by  the  President,  the  ex- 
ploratory work  at  the  sites  of  major  structures 
must  be  finished,  and  final  designs  and  cost 
estimates  prepared.  An  appraisal  board  must 
be  appointed,  and  the  rights-of-way  appraised. 
The  water  users  must  indicate  definitely  that 
they  will  cooperate  in  the  construction  of  the 
program  and  repay  the  required  amount. 

After  the  Department  of  Agriculture  and 
the  Work  Projects  Administration  have  sub- 
mitted reports  on  their  proposed  participation, 
a  report  with  findings  is  prepared  which  in- 
cludes a  description  of  the  plan  of  develop- 
ment, an  estimate  of  the  costs,  findings  on  the 
repayment  ability  of  the  water  users  and  of 
the  revenues  expected  to  be  obtained  from  va- 
rious sources  and,  finally,  recommendations 
for  approval  of  the  project  and  early  com- 
mencement of  construction.  The  report  is  sent 
by  the  Secretary  of  the  Interior  to  the  Presi- 
dent through  the  Bureau  of  the  Budget,  and 
is  accompanied  by  the  reports  of  the  Depart- 
ment of  Agriculture  and  of  the  Work  Projects 
Administration.  At  the  same  time  appropriate 
data  on  the  project  are  submitted  to  the  Na- 
tional Resources  Planning  Board  which,  in 
turn,  submits  a  report  to  the  Bureau  of  the 
Budget.  For  ordinary  projects  and  where  un- 
usual obstacles  are  not  encountered,  it  requires 
approximately  7  months  to  obtain  approval  of 
the  project  by  the  President  after  a  determina- 
tion has  been  made  that  the  project  is  feasible 
from  engineering  and  economic  standpoints. 

After  the  project  Is  approved  and  the 
money  made  available,  there  is  ordinarily 
another  3  months'  period  before  construction 
can  be  undertaken.  In  this  time  the  required 
rights-of-way  and  water  rights  must  be  se- 
cured, the  Work  Projects  Administration  ap- 
plications approved,  the  Civilian  Conservation 
Corps  camps  selected,  and  the  camps  con- 
structed. Contracts  for  equipment  and  mate- 
rials must  be  awarded,  the  needed  supplies 
shipped  to  the  project,  and  the  construction 
personnel  appointed  and  moved  to  the  work. 
Finally,  the  Department  of  Agriculture  must 
have  made  sufficient  progress  In  obtaining 
control  of  lands  to  Insure  the  reduction  of 
excess  holdings  Into  units  not  exceeding  the 
size  sufficient  for  the  support  of  a  family  on 
the  lands  to  be  irrigated,  thus  providing  bene- 
fits for  the  maximum  number  of  settlers. 

Tliis  last-named  requirement  is  important 
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It  has  been  the  stumbling  block  which  has 
already  halted  the  construction  of  two  proj- 
ects after  they  were  approved  by  the  Presi- 
dent. The  W.  C.  U.  Act  requires  the  estab- 
lishment of  farm  units  of  irrigable  land  of 
a  size  sufficient  for  the  support  of  a  family, 
and  water  may  not  be  delivered  to  more  than 
one  farm  unit  area  of  the  designated  size 
owned  by  one  individual.  Furthermore,  wa- 
ter is  not  to  be  delivered  to  lands  which, 
within  the  3-year  period  following  the  ap- 
proval of  the  projact  by  the  President,  have 
been  sold  at  a  price  exceeding  the  appraised 
value  as  determined  by  the  Federal  appraiser. 
Up  to  the  present  time  the  economic  size  of  a 
farm  unit  has  not  been  found  to  exceed  160 
acres. 

Progress  to  Date 

Notwithstanding  all  these  time-consuming 
requirements,  it  has  been  possible  to  obtain 
the  approval  of  12  Great  Plains  and  W.  C.  U. 
projects  in  8  States.  Five  of  these  are  under 
construction  and  4  more  will  get  under  way 
this  fall.  The  lands  are  already  being  Irri- 
gated on  1  project.  Reports  of  the  investiga- 
tions on  more  than  10  projects  have  been  prac- 
tically completed  and  negotiations  are  under 
way  looking  toward  the  approval  of  their 
construction.  Investigations  are  in  progress 
in  all  of  the  17  Western  States.  Basin- 
wide  surveys  are  under  way  in  15  major 
stream  basins,  and  detailed  examinations  are 


being   made   on    approximately   35   projects. 

The  total  appropriations  to  the  present  for 
this  program  are  $5,000,000  under  the  Great 
Plains  Act  and  $8,500,000  under  the  W.  C.  U. 
Act.  Due  to  the  type  of  legislation,  allot- 
ments are  made  on  a  "total  basis"  from  the 
Great  Plains  fund  and  on  a  "fiscal  year  basis" 
from  the  W.  C.  U.  fund.  The  "total  basis" 
means  that  the  allotment  is  made  to  a  project 
of  the  entire  amount  required  from  that  fund, 
while  on  a  "fiscal  year  basis"  the  allotment  is 
made  to  a  project  for  its  fiscal  year 
requirements. 

After  considering  all  the  obstacles  to  be 
overcome,  it  is  evident  that  good  progress  has 
been  made  in  the  program  up  to  this  time. 
The  difficulties  are  increasing,  however,  due 
largely  to  the  activities  connected  with  the  de- 
fense program.  The  costs  of  materials  and 
equipment  which  must  be  provided  from  the 
reimbursable  funds  have  increased  drastically. 
In  addition,  their  delivery  is  greatly  delayed  in 
many  instances  by  defense  priorities,  thus  de- 
laying the  construction  program,  disrupting 
efficiency,  and  increasing  the  construction  cost. 
The  appropriation  for  the  Work  Projects  Ad- 
ministration has  been  cut,  and  the  supply  of 
labor  from  the  relief  rolls,  particularly  the 
semiskilled  and  skilled  types,  is  difficult  to 
obtain.  The  enrollment  in  the  Civilian  Con- 
servation Corps  has  decreased,  and  the  num- 
ber of  camps  has  been  greatly  reduced. 

It  has  been  suggested  that  the  program  be 


Eventually  many  Great  Plains  farmers  will  have  ditches,  as  here  on  the  Buffalo  Rapids 
project,  and  they  will  get  that  one  critical  irrigation. 


delayed  until  the  emergency  is  over,  and  that 
efforts  be  confined  at  present  to  the  comple- 
tion of  investigations  and  the  preparation  of 
plans.  This  will  be  necessary  if  the  labor  costs 
and  priority  conditions  become  much  more 
stringent.  It  is  hoped  that  this  will  not  be  the 
case,  however,  for  there  are  many  areas  in 
the  West  which  are  not  being  favorably  af- 
fected by  the  expanded  industrial  program. 
In  fact,  in  many  sections  the  migration  has 
been  increased  by  the  temporary  opportuni- 
ties afforded  in  the  industrial  centers.  If  the 
experiences  of  the  first  World  War  can  be 
taken  as  a  criterion,  it  is  to  be  expected  that 
the  misuse  of  land,  with  subsequent  deteriora- 
tion of  communities,  will  continue  apace,  and 
may  even  be  accelerated. 

Actual  construction  may  be  halted,  but  there 
is  every  reason  to  believe  this  will  be  only 
temporary.  Investigations  and  planning  will 
proceed,  and  all  possible  action  will  be  taken 
so  that  a  program  of  construction  can  be 
launched  without  delay.  Eventually  many  of 
the  farmers  in  the  Great  Plains  area  and  the 
ranchers  farther  west  will  have  their  dams 
and  their  ditches,  and  some  day  they  will  get 
that  one  irrigation  which  now  represents  the 
difference  between  failure  and  success. 

BEWARE  of  land  sharks,  Columbia  Basin  set- 
tlers— is  the  moral  of  the  story  of  a  young 
Montana  couple  whose  case  was  reported  to 
the  Bureau.  The  couple  had  paid  $500  for 
Class  G  sagebrush  waste  which  can  never  re- 
ceive Grand  Coulee's  life-giving  water.  The 
couple  should  have  gotten  their  information 
from  the  Bureau  before  they  bought.  It  was 
available  to  them  free — but  they  leaped  before 
they  looked. 

AN  ALFALFA  dehydrating  plant  has  been 
installed  at  Homedale,  reports  Construction 
Engineer  R.  J.  Newell,  Owyhee  project,  Idaho- 
Oregon.  The  alfalfa  will  be  cut  and  hauled 
to  the  plant  for  dehydration  before  it  starts 
to  wilt.  Dehydrated  alfalfa  is  said  to  have 
high  feeding  value  in  the  production  of  eggs. 
It  has  been  shipped  into  the  project  from 
California  at  about  $40  a  ton. 

THE  TEMPERATURE  inside  the  8%  miles 
of  galleries  or  tunnelways  inside  the  Grand 
Coulee  Dam  never  varies  winter  or  summer 
from  between  45  and  50  degrees  of  Fahren- 
heit. The  outside  readings  sometimes  rise  to 
113  to  the  shade. 

THE  entire  capacity  of  Bonneville  power 
plant,  totaling  518,000  kilowatts,  will  be  in- 
stalled by  the  close  of  1943. 

MORE  than  100,000  persons  live  on  farms 
which  receive  supplemental  water  from  Rec- 
lamation projects. 

HUNDREDS  of  churches  and  schools  in  Recla- 
mation project  areas  testify  to  their  social 
influence. 
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FROM  its  very  beginning  the  great  Northwest 
has  looked,  and  properly  so,  to  the  Federal 
Government  to  give  it  the  economic  encourage- 
ment to  which  it  Is  entitled. 

There  can  be  no  legitimate  issue  in  the 
Northwest  of  so-called  Federal  interference  or 
remote  control  with  respect  to  power  projects. 
Politicians  may  raise  such  an  issue  and  those 
who  would  hamper  the  development  of  power 
may  seek,  either  openly  or  covertly,  to  foment 
misunderstanding  and  distrust  between  States 
that  are  legitimately  interested  in  their  own 
development  and  the  Federal  Government 
which  is  also  interested.  Fancied  fear  of  what 
the  Federal  Government  might  or  might  not 
do  has  either  been  stimulated  or  simulated  in 
Wellington  and  Oregon.  Intelligent  and  clear 
beaded  men  are  under  no  such  delusion.  They 
know  the  interest  that  the  National  Govern- 
ment, especially  during  this  administration, 
has  had  in  their  welfare,  and,  knowing,  they 
arc  content. 

Some  pretend  a  fear  of  "Federal  interfer- 
onre."  How  would  these  characterize  the 
•tateemanlike  act  of  Jefferson  when  he  bought 
the  great  Pacific  Northwest  territory,  •.weep- 
ing onward  from  the  Mississippi  River  to  the 
Pacific  Ocean?  Jefferson  acquired  this  empire 
despite  the  fact  that  men  of  little  vision  in 
the  Kast  said  that,  even  if  his  act  were  con- 
stitutional, it  would  mean  the  pouring  out  of 
good  American  dollars  for  a  lot  of  wilderness 
and  Indians  that  would  continue  to  be  a  drain 
ii|n>n  the  treasury  of  the  United  States. 

Or,  would  any  man  or  woman  now  stig- 


matize as  "Federal  interference"  that  other 
far-sighted  act  of  Jefferson  when  he  sent  Lewis 
and  Clark  forth  upon  their  epochal  trip  from 
St.  Louis  to  the  "Oregon  country"  to  spy  out 
the  land?  The  Northwest  may  thank  its  stars 
that,  when  Napolean  needed  money  to  carry  on 
his  wars  in  Europe,  in  the  White  House  there 
was  a  man  of  Jefferson's  vision. 

And  you  people  of  the  Northwest — I  care  not 
what  your  politics  may  be — may  be  grateful 
that  there  came  to  the  White  House  in  1933 
another  man  of  purpose  and  vision.  President 
Roosevelt  had  learned  from  his  history  that, 
especially  in  the  days  following  the  Civil  War, 
the  commercial  and  industrial  Bast  bad  re- 
garded the  western  country  as  a  nut  to  be 
cracked,  the  succulent  meat  of  which  was  to 
fatten  Wall  Street.  The  empty  shell  was  left 
for  the  farmers  and  the  tradesmen  of  the  West 
to  gnaw  upon  until  they  could  hopefully  pro- 
duce another  nut  to  meet  the  fate  as  of  its 
predecessor. 

President  Roosevelt  foresaw  new  industries 
and  greatly  expanding  existing  ones  which, 
when  supplied  with  cheap  public  power  from 
hydroelectric  developments  along  the  Colum- 
bia and  other  great  rivers  in  this  section, 
would  result  in  such  an  upbuilding  of  the 
Northwest  as  even  Jefferson,  with  all  of  his 
vision,  could  not  possibly  have  foreseen.  The 
people  of  the  Northwest  know  that  he  is  mak- 
ing  that  dream  come  true  at  a  rate  at  which 
no  man  had  ventured  to  hope. 

Those  who  are  trying  to  make  the  people 
that  the  Federal  Government  has  been 


taking  an  unfair  advantage  of  the  Northwest 
by  spending  hundreds  of  millions  of  dollars 
out  here  in  order  to  make  the  people  econom- 
ically free,  if  checked  up  on  will  probably  be 
discovered  to  be  private  utility  men,  or  little 
brothers  of  private  utility  men.  They  are 
men  interested  in  utility  properties  largely 
owned  in  the  East  who  would  continue  to 
treat  this  area  as  a  colony  from  which  to 
derive  continuing  revenues.  They  are  men 
who  tried  to  prevent  the  construction  of 
Bonneville  and  Grand  Coulee  Dams,  and  since 
they  were  not  able  to  do  that,  have  devoted 
themselves  to  flank  attacks  against  these 
projects.  They  would  arouse  discontent. 
Without  getting  down  to  cases,  they  tell  you 
that  "this"  is  wrong  or  "that"  could  be  Im- 
proved upon.  I  say  that  the  burden  of  proof 
is  upon  these  complainers  who  are  actuated 
by  a  selfish  personal  interest. 

Now,  I  want  no  misunderstanding  as  to  my 
position  respecting  private  power  utilities.  I 
have  never  hesitated  to  make  my  views  known. 
But  some  have  IM-PII  working  with  the  private 
utility  interests,  consciously  or  unconsciously, 
to  deceive  and  to  misrepresent. 

I  believe  In  private  enterprise.  I  have  a 
small  stake  In  the  private  enterprise  In  this 
country,  just  as  nearly  all  others  have.  I 
believe  in  Individual  Initiative.  I  suppose 
that  I  am  as  much  of  an  Individualist  as  most 
any  other  man.  But  I  do  not  believe  that  the 
private  utility  interests,  or  any  other  private 
Interest,  ought  to  be  permitted  to  earn  un- 
conscionable profits.  I  do  not  believe  that  the 
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private  utility  interests,  or  any  other  private 
interest,  ought  to  be  permitted  to  corrupt 
our  political  life. 

Remember,  I  come  from  a  section  that  was 
once  included  within  the  private  utility  em- 
pire of  the  late  Samuel  Insull.  The  city  of 
Chicago  and  the  State  of  Illinois  will  require 
25  years  and  more  to  overcome  the  corrupting 
influence  upon  their  political  life  of  the  Insull 
regime. 

There  would  be  no  public  power  versus 
private  power  issue  in  this  country  today  if 
the  private  utilities  had  been  satisfied  with 
a  reasonable  profit ;  if  they  had  not  engaged 
in  corrupting  our  political  life.  They  have 
read,  or  at  least  I  suppose  they  have  read, 
the  history  of  the  struggle  of  the  people  of 
the  West  against  the  railroads.  But,  ap- 
parently, they  read  with  blind  and  unseeing 
eyes. 

It  may  be  said  that  the  desire  for  public 
power  bloomed  like  an  orchid  from  the  cor- 
rupting mass  of  utility  companies  that  were 
piled  layer  upon  layer — like  the  component 
parts  of  a  compost  pile. 

Urgent    Demands    Outrun    Supply 

Politicians  seeking  an  issue,  and  the  pri- 
vate utilities  and  their  monopolistic  allies, 
insisted  that  President  Roosevelt  was  reck- 
lessly wasting  the  public  treasure  in  build- 
ing these  great  power  projects.  He  might 
create  hundreds  of  thousands  of  kilowatt- 


The  Federal  Government  is  completing 
Bonneville    and    Grand    Coulee    power 
plants  just  as  rapidly  as  it  can. 


hours  but  they  would  go  to 
waste.  The  lack  of  cus- 
tomers for  the  power  the 
projects  would  be  a  burden 
upon  the  taxpayers.  Lack- 
ing revenues,  the  debt  in- 
curred by  the  national 
treasury  in  the  building  of 
these  projects  could  never 
be  liquidated,  they  insisted. 
These  things  and  more  they 
continued  to  reiterate. 
And  yet  we  cannot  bring 
in  power  fast  enough  to 
supply  the  urgent  demands 
for  it. 

It  has  been  discovered 
that,  in  providing  great 
blocks  of  cheap  power  in 
the  Northwest,  Roosevelt 
has  been  "wasting"  the 
people's  money  just  as  Jef- 
ferson "wasted"  it  when  he 
concluded  the  Louisiana 
Purchase. 

The  Federal  Government 
is  completing  these  great 
dams  and  power  plants  just 
as  rapidly  as  it  can.  But, 
already  it  has  a  waiting  list  of  prospective 
customers  and  it  is  in  the  weeding  out  of  these 
customers,  and  in  the  making  of  contracts  for 
power  that  will  build  up  the  Northwest  for  the 
future  that  we  need  the  help  of  the  people, 
especially  the  businessmen  of  the  Northwest. 
We  want  a  well  integrated,  complementary 
group  of  industries  that  will  continue  to  give 
employment  and,  through  wages  and  the 
exchange  of  goods,  create  a  high  level  of 
buying  power  that  will  assure  not  only  the 
creation,  but  the  continuance  of  industry  in 
Washington  and  Oregon. 

It  is  furthest  from  the  desire  of  the  Fed- 
eral Government  that  mushroom  industries 
should  be  established  to  take  advantage  of 
the  cheap  power  for  a  few  years  and  then, 
after  the  present  emergency  shall  have  run 
its  course,  close  their  establishments  and 
permit  Boom  Town  to  fade  into  Ghost  Town. 
I  assume  that  the  members  of  the  Spokane 
Chamber  of  Commerce  and  other  business- 
men are  interested  in  this.  If  you  are  not. 
you  ought  to  be.  And  so  should  the  worker, 
the  farmer,  and  the  professional  people  whose 
prosperity  and  social  welfare  depend  upon 
the  economic  soundness  of  the  region  in 
which  they  live. 

Brothers   Under  Monopolistic  Kkin 

As  I  say,  we  want  to  help  and  this  is  one 
reason  why  I  have  come  again  to  the  State 
of  Washington.  Surely  this  is  no  time  to 
be  fussing  and  setting  "all  het-up"  over 
trivialities.  For  if  the  private  utilities  can- 
not break  down  our  public  power  policies  in 
the  Northwest  by  direct  assault  they  can 
hope,  and  will  undertake  to  accomplish  the 
same  result  by  a  flank  attack.  Remember 


Photo  by  Bonneville  Administration. 


Bonneville  Dam  and  power  plant,  below,  with  the  aid 
of  the  small  beginnings  of  Grand  Coulee's  gigantic  out- 
put, is  supplying  a  growing  list  of  industries.     The  Gov- 
ernment has  a  waiting  list  of  prospective  customers. 


that  every  monopoly  that  you  may  scratcli 
is  a  brother  under  the  skin  of  any  other 
monopoly.  They  willingly  give  each  other 
help  when  an  assault  is  to  be  made  upon 
the  'gravy  train." 

The  Aluminum  Co.  of  America  originally 
had  contracts  for  Bonneville  power  totalling 
approximately  162,500  kilowatts.  Then  the 
Aluminum  Co.,  whose  policy  it  had  been  to 
keep  production  down  in  order  to  keep  prices 
unconscionably  high,  was  forced  to  admit  that 
its  estimates  for  aluminum  for  airplane  parts 
and  other  war  purposes,  to  say  nothing  of 
domestic  consumption,  were  ridiculously  low. 
Later,  in  order  that  the  Alcoa  plant  might 
operate  at  capacity,  we  made  another  con- 
tract for  a  10-percent  overload  when  possible. 
Those  in  charge  of  the  defense  program  then 
came  to  me  to  ask  for  another  60,000  kilo- 
watts of  Bonneville  power  in  order  to  pro- 
duce 60,000,000  pounds  of  aluminum  per  year. 
I  objected  to  this  much  additional  power  for 
Alcoa.  I  called  attention  to  the  language  in 
the  Bonneville  Act  which  clearly  frowns  upon 
the  creation  of  a  monopoly  by  the  use  of 
Bonneville  power. 

And  so  the  Bonneville  Administration 
declined  to  grant  any  more  power  to  Alcoa. 
But  this  did  not  mean  the  loss  of  aluminum 
because,  within  2  or  3  days,  Bonneville  had 
granted  to  the  Reynolds  Metals  Co.  the 
60,000  kilowatts  that  Alcoa  had  wanted. 
With  this  power,  the  Reynolds  Metals  Co. 
will  produce  and  deliver  just  as  quickly  the 
same  60,000,000  pounds  of  aluminum  a  year 
that  Alcoa  said  that  it  would  produce. 

Now,  one  way  to  prevent  or  to  curb  monop- 
oly is  to  create  and  maintain  competition. 
Whereas  Alcoa  had  practically  a  100  percent 
monopoly  in  this  country  it  now  has  a  young 
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hut  vigorous  competitor,  a  condition  generally 
n 'i -.ionized  as  healthy  by  private  industry 
itself.  I  believed  that  we  were  doing  some- 
thing that  would  meet  with  the  enthusiastic 
support  of  this  section  of  the  country.  I 
should  have  remembered  that  politics  is  al- 
ways politics,  just  as  monopoly  is  monopoly. 
Some  of  your  politicians,  even  some  high 
ones,  undertook  to  criticize  severely  your 
Secret  a  ry  of  the  Interior  because  he  could 
inn  see  his  way  clear  to  permit  the  Alumi- 
num Co.  of  America  to  fasten  more  firmly 
its  grip  upon  this  section.  Some  newspapers 
Ma-ted  away  iii  typical  fashion.  I  am  glad 
in  -ay.  In  mover,  that  others  that  have  fought 
tlif  \e\v  I  leal  consistently  from  the  begin- 
ning have  approved  the  plans  of  the  1  >c- 
pariment  of  the  Interior  to  build  up  your 
Industry. 

The  first  Ki  years  of  my  life  I  lived  in  :i 
one-industry  tnwn.  I  wonder  how  many  of 
>oii  have  seen  with  your  own  eyes  how  trag- 
edy can  stalk  in  a  one-industry  town  when 
that  one  industry  finds  no  outlet  for  what  it 
produces.  During  such  a  period,  which  may 
extend  for  months  or  even  for  years,  such  ;i 
town  is  like  a  man  walking  in  his  sleep,  help- 
lessly reaching  out  his  hand  for  he  knows 
in  it  what. 

Yet,  strange  to  say,  some — I  am  sure  not. 
many—  substantial  and  supposedly  intelligent 
citizens  of  the  Northwest  would  not  be  averse 
to  turning- over  all  of  the  great  power  re- 
sources of  Bonnevllle,  and  perhaps  even  those 
of  Grand  Coulee,  to  the  monopolistic  Alumi- 
num Co.  of  America.  Thev  do  not  realize, 
perhaps  they  do  not  even  care,  what  might 
happen  in  such  an  event.  Alcoa  could  close  its 
factory  doors  at  its  own  sweet  will.  It  might 
Mini  it  profitable  to  do  so  even  if  it  meant  turn- 
ing its  men  out  of  work  and  so  laying  the  hand 
of  death  upon  the  industrial  community  that 
we  lijive  been  striving  so  hard  to  create.  Al- 
though it  is  difficult,  I  can  understand  why 
some  politicians  and  newspnpers  should  hate 
the  New  I  leal  without  even  abating  that  hate 
during  a  time  of  great  national  crisis.  Rut  I 
'•.•iiiiinl  iimlerstand  politicians  or  newspa|iers 
carrying  their  hate  so  far  that  they  would 
aim  a  blow  at  the  New  Deal  in  a  manner 
that  might  mean  the  decay  of  their  own 
community. 

IniliiKtriiil   Hiralry  Healthy 

Everyone  wants  a  stable  Industrialization 
here  in  the  Northwest.  We  don't  want  any 
ini>no|Kily,  "beneficent"  or  otherwise,  to  have 
i lie  power  of  economic  life  or  death  here  or 
anywhere  else.  We  want  diversified  Indus- 
tries. We  want  healthy  and  Industrious 
rivals.  They  are  the  pulsing  heartbeats  that 
M-nil  the  blood  of  commerce  tingling  through 
the  veins  of  our  economic  system.  We  will 
not  even  be  satisfied  with  the  partial  produc- 
tion of  aluminum  In  the  Columbia  River 
I'.asin.  By  this  I  mean  that  we  want  more 
than  plants  producing  pig  aluminum.  This  is 


all  that  the  Alcoa  and  the  Reynolds  Metals 
plants  are  now  doing. 

We  want  aluminum  fabricating  plants  also. 
They  employ  more  labor  than  smelters  and  the 
two  together  make  a  well  rounded  manufac- 
turing process.  The  joy  rides  that  aluminum 
has  been  making  around  the  country  do  not 
spell  sense.  Why  bring  bauxite  from  Alabama 
and  Arkansas,  or  even  from  the  Guineas,  all 
the  way  to  Honnevllle,  here  to  reduce  it  to  pig. 
and  then  take  the  pig  back  (o  Alabama  or  to 
Ohio,  to  be  fabricated  into  parts  for  use  in 
California  or  Washington?  I  can  see  why  a 
monopoly  like  Alcoa  might  want  to  do  this,  but 
I  cannot  see  why  a  Governor  of  a  State,  re- 
gardless of  his  polities,  or  even  a  partisan 
newspaper,  should  be  willing  to  help  a  monop- 
oly play  this  kind  of  a  hand. 

Moreover,  we  want  other  than  aluminum 
factories  in  the  Northwest.  I  believe  that 
aluminum  can  be  made  out  of  alunite  and  I 
am  fighting  for  such  a  plant  to  be  built  in  this 
State.  There  is  better  than  a  fair  prospect 
that  a  magnesium  plant  will  soon  be  located 
in  Spokane.  This  is  another  industry  depend- 
ent upon  cheap  power  and  even  If  some  people 
of  Spokane  prefer  beefsteaks  to  cheap  power, 
it  ought  to  be  welcomed  if  it  will  bring  indus- 
try to  your  community,  industry  that  will 
mean  employment,  more  business  for  mer- 
chants, and  a  stimulation  of  the  real-estate 
market.  However,  if  some  are  so  dead  set 
against  public  power  and  are  so  opposed  to  the 
Government  helping  the  people  here  to  de- 
velop the  Northwest  region,  all  that  needs  be 
done  is  to  say  so  because  there  are  many 


that  I  was  willing  to  proceed  to  discuss  such 
a  contract  with  Alcoa  at  any  time.  It  would 
seem  that  a  monopoly  can  waste  4  months  "in 
talking  about  beginning  to  undertake  to  start 
to  build"  a  factory,  and  this  blow  at  our  de- 
fense program  can  be  accepted  with  equa- 
nimity by  men  who  would  die  of  apoplexy  if 
a  factory  turning  out  essential  war  materials 
were  closed  for  a  week  as  a  result  of  a  strike 
by  its  workmen.  I'lease  do  not  understand 
mi'  as  condoning  labor  strikes  in  essential  in- 
dustries at  this  time  of  crisis  for  our  country. 
But  you  may  understand  me  as  deploring  the 
walking  out  of  labor  in  an  essential  Industry. 

In  negotiations  between  your  government 
and  Alcoa,  that  have,  at  long  last,  made  some 
progress,  I  hope  that  the  representatives  of 
Alcoa  will  not  take  a  perverse  position.  I 
hope  that  they  will  be  satisfied  with  fair 
terms  that  will  mean  reasonable  profits,  leav- 
ing it,  if  necessary,  to  the  future  to  determine 
(he  best  policy  for  the  continued  operation  or 
disposition  of  the  plants  that  It  is  now  pro 
posed  shall  be  built  with  Federal  funds,  and 
managed  by  the  industry.  Here  again,  the 
businessmen  who  have  the  most  immediate 
concern  in  this  particular  matter  should  be  on 
the  alert,  prepared  to  give  all  of  the  help  that 
they  can  to  the  Government  that  is  fighting 
their  battles,  as  well  as  Its  own. 

A  short  time  ago  Congressman  Knute  Hill 
introduced  in  the  House  of  Representatives 
a  bill,  the  passage  of  which  will  accelerate 
and  make  possible  the  full  development  of 
these  great  projects. 

I  regard  it  as  inevitable  that  this  far  North- 


Photo  by  Bonneville  Administration. 


New  industries  and  greatly  expanding  existing  ones  which,  when  supplied  with 
cheap  power  from  Federal  hydroelectric  developments  along  the  Columbia  and  other 
great  rivers  will  result  in  such  an  upbuilding  of  the  Northwest  as  even  Jefferson, 
with  all  his  vision,  could  not  possibly  have  foreseen.  Here  is  a  new  aluminum  plant 

near  Vancouver,  Wash. 


other  localities  that  are  clamoring  for  a 
magnesium  plant. 

Although  we  are  not  disposed  to  make  any 
more  grants  of  power  to  Alcoa,  we  are  willing 
to  build  aluminum  plants  at  public  expense 
and  permit  Alcoa  or  the  Reynolds  Metals  Co., 
or  any  oilier  qualified  outfit,  to  run  them 
under  management  contracts. 

Approximately  4  months  ago,  after  con- 
ferring with  the  President,  I  made  it  known 


west  will,  Iii  due  course,  and  by  an  orderly 
procedure,  under  which  a  Just  and  a  fair  price 
will  be  paid  for  existing  private  utilities,  come 
to  be  a  great  self-contained  public  power  em- 
pire with  industry  balancing  agriculture,  and 
with  agriculture  finding  a  market  locally  for 
Its  products,  while  the  great  supporting  in- 
dustries of  mining,  lumbering,  ship  building. 
and  fishing  make  their  considerable  respective 
contributions  to  the  public  welfare. 
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The  Irrigation  of  Cotton 

By  KARL  HARRIS,  Associate  Agricultural  Engineer,  Bureau  of  Plant  Industry 


COTTON  is  grown  under  irrigation  on  about 
1,000,000  acres,  mostly  in  the  States  of  Ari- 
zona, California,  New  Mexico,  and  southwest 
Texas.  The  earliest  development  of  impor- 
tance took  place  in  the  Salt  River  Valley, 
Ariz.,  where  water  requirements  of  the  crop 
are  especially  high.  The  conclusions  pre- 
sented in  this  paper  are  based  largely  on  in- 
vestigations and  observations  made  in  this 
valley  and  in  the  nearby  Upper  and  Middle 
Gila  Valley  areas. 

The  first  prerequisite  of  a  satisfactory  cot- 
ton crop  is  a  good  preplanting  irrigation  that 
will  wet  the  soil  to  a  depth  of  at  least  6  feet. 
This  deep  penetration  gives  greater  working 
depth  of  the  roots;  more  area  of  the  soil 
profile  is  brought  into  production.  Also  dur- 
ing the  heat  of  summer  it  is  diflicult  to  keep 
available  moisture  in  the  upper  portion  of 
the  soil,  and  moisture  that  the  plants  get 
from  the  lower  depths  will  keep  them  going 
when  the  available  moisture  is  all  gone  from 
the  upper  2  feet  of  soil.  If  a  proper  pene- 
tration is  not  obtained,  it  is  much  more 
difficult  to  get  it  after  the  crop  is  planted. 
A  condition  which  is  all  too  common  is  to 
have  fine  cotton  plants  at  the  upper  and 
lower  ends  of  the  field  with  quite  an  appre- 
ciable area  in  the  lower  center  whore  the 
plants  are  small  and  have  but  little  cotton 
on  them.  At  the  upper  end  the  water  flows 
over  the  land  longer  and  thus  gets  a  better 
penetration.  At  the  lower  end  the  water 
backs  up,  which  makes  for  a  good  penetra- 
tion. 

Uniform  penetrations  of  the  proper  depth 
not  only  make  for  a  more  even  cotton  crop, 
but  more  economical  use  of  water.  To  get 
this  proper  penetration,  no  set  rule  can  be 
made  that  will  fit  all  conditions.  The  con- 
ditions illustrated  in  figure  1  may  be  corn- 
batted  by  (1)  leveling  the  land.  (2)  short- 
ening the  distance  between  head  ditches,  (3) 
changing  the  amount  of  water  applied  to 
each  furrow  or  border,  (4)  changing  the  ir- 
rigation runs  from  direction  of  greatest  to 
that  of  least  slope,  and  (5)  changing  the 
type  of  furrow.  A  wide  flat  furrow  gives  a 
better  penetration  than  a  narrow,  deep  one. 

Advance  Irrigation  Recommended 

On  fine-textured  soils,  of  high  water  holding 
capacity,  the  pre-planting  irrigation  may  be 
applied  some  weeks  in  advance  of  planting. 
It  is  not  desirable  to  disk  or  harrow  such 
lands  until  the  surface  soil  structure  has 
dried  to  a  condition  so  that  it  will  break  up 
into  granules  instead  of  being  sticky.  Till- 
age before  this  condition  is  reached  may  result 
in  a  puddled  condition  which  has  a  bad  effect 
on  the  crop  and  on  subsequent  tillage  opera- 
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COTTON,  principally  long-staple  va- 
riety, is  grown  on  four  southwestern 
Federal  Reclamation  projects.  Irri- 
gated long-staple  cotton  is  practically 
the  Nation's  only  domestic  source  of 
supply  of  this  vital  industrial  commod- 
ity. The  acreage  planted  to  cotton  on 
Reclamation  projects  is  %  of  1  percent 
of  the  total  national  acreage ;  the  value 
of  cotton  produced  on  Reclamation 
project  land  is  1.6  percent  of  the  total 
national  value. 


tions.  Sandy  soils  may  be  worked  in  a  much 
shorter  time  than  clay  soils  without  bringing 
about  a  puddled  condition. 

The  young  seedling  plants  have  a  diflicult 
time  getting  a  good  start  in  puddled  soil  be- 
cause of  its  compactness.  The  young  roots 
grow  with  difficulty.  As  a  result,  the  early 
development  of  the  plant  is  greatly  retarded. 
In  badly  puddled  soils  plants  often  do  not 
start  to  make  a  satisfactory  growth  until 
after  the  middle  of  June.  To  get  satisfactory 
cotton  yields,  good  growth  should  be  made 
during  May  and  the  first  half  of  June. 

In  open  soils  with  ordinary  irrigation  prac- 
tice, the  plants  will  withdraw  their  moisture 
from  the  soil  in  about  the  following  propor- 
tions :  55  percent  from  0  to  2  feet ;  33  percent 
from  2  to  4  feet ;  and  12  percent  from  4  to  6 
feet.  These  proportions  were  found  to  hold 
both  for  clay  loam,  near  Mesa,  and  sandy 
loam  soils,  near  Buckeye.  They  were  arrived 
at  by  taking  many  soil  samples  throughout 


the  season.  Subtracting  soil  moisture  content 
just  before  irrigation,  from  that  just  after 
the  previous  irrigation,  gave  data  which  were 
arranged  to  show  water  withdrawn  from  the 
soil  at  the  various  depths. 

Staggering  the  Penetration 

As  the  cotton  roots  are  distributed,  and 
obtain  their  moisture  in  the  ratios  mentioned, 
it  would  appear  to  be  good  irrigation  prac- 
tice to  supply  water  to  the  different  depths 
in  somewhat  the  same  proportions  as  the 
plants  use  it.  This  would  suggest  theoreti- 
cially  that  while  every  irrigation  would  wet 
the  upper  2  feet,  the  area  from  2  to  4  feet 
need  not  be  wet,  except  at  every  second  irri- 
gation ;  and  only  once  during  the  season,  and 
that  before  planting,  need  the  sixth  foot  be 
wet.  In  very  sandy  soils,  of  low  water- 
holding  capacity,  the  sixth  foot  would  need  an 
additional  wetting  some  time  about  midseason. 

The  amount  of  water  required  to  wet  a  soil 
to  a  given  depth  varies  with  the  class  of 
soil.  Some  of  the  silt  loams  may  take  over 
2  inches  of  water  to  wet  a  foot  in  depth;  a 
coarse  sandy  soil  may  take  less  than  an  inch. 
A  common  figure  for  some  Arizona  cotton 
soils  is  1.8  inch  of  water  to  wet  each  foot  in 
depth.  It  can  readily  be  seen  that  if  the 
soil  is  dry  to  6  feet,  it  would  take  about  an 
acre-foot  of  water  per  acre  to  give  an  ade- 
quate preplanting  irrigation.  The  subse- 
quent irrigations  should  be  4  to  6  inches 
per  acre. 

Arizona    University   Experimentation 

Cotton   irrigation   experiments   have   been 
conducted  on  the  Mesa  Farm  of  the  Univer- 


siiy  of  Arizona  each  season  since  1035.  In 
these  experiments,  the  time  of  irrigation  was 
determined  by  soil  samples.  Where  no  water 
stress'  was  desired,  irrigation  was  applied 
when  considerable  available  water  remained 
in  the  upper  2  feet  of  soil.  AVhen  a  condition 
of  water  stress  was  desired,  Irrigation  was 
delayed  until  the  soil  in  the  upper  2  feet 
was  reduced  to  the  wilting  point.  An  effort 
was  made  to  apply  a  uniform  amount  of 
water  at  each  irrigation  of  approximately  5 
acre-Inches  per  acre.  The  following  sched- 
ules represent  four  systems  of  irrigating 
cotton  that  have  been  compared  on  American- 
Egyptian  and  Upland  varieties.  The  usual 
1'laating  date  was  mid-April. 

Series  A — Heavy  Irrigation   all  Season 

Irrigated  all  season  so  plants  were  not 
allowed  to  show  water  stress  at  any  time. 
The  first  irrigation  was  given  late  in  May 
and  the  last  irrigation  was  given  late  in  Sep- 
tember. A  total  of  seven  irrigations  were 
given  after  the  pre-planting. 

Series    B — Late    Initial    Irrigation,    Heavy 
Irrigation  Rest  of  Season 

The  first  irrigation  after  planting  was  de- 
layed until  the  plants  indicated  a  slight  need 
of  water  and  the  remainder  of  the  season  it 
was  irrigated  as  in  series  A.  The  first  Irri- 
gation after  planting  was  given  in  the  third 
week  in  June  and  the  last  was  given  late  In 
September,  a  total  of  six  irrigations  besides 
pre-planting  irrigation. 

Beries  C — Heavy  Irrigation  Early  in  Season, 
Light  Irrigation  Late 

This  series  was  irrigated  as  in  Series  A 
until  four  irrigations  were  given,  the  last 
coming  late  in  July.  After  this  date  the 
plants  were  allowed  to  slow  up  in  develop- 
ment until  flowers  appeared  in  profusion  near 
the  tops  of  the  plants.  An  additional  final 
irrigation  was  given  during  the  fourth  week 
in  August,  which  made  a  total  of  five  Irriga- 
tions after  the  pre-planting  irrigation. 

Series  D — Late  Initial  Irrigation,  Light 
Stress  Between  Irrigations 

Every  Irrigation  was  delayed  until  the 
plants  indicated  a  need  for  water.  The  first 
irrigation  after  planting  was  given  in  the 
third  week  of  June,  and  the  last  before  the 
middle  of  September,  a  total  of  four  irriga- 
tions after  the  pre-planting  irrigation. 

Relative  yields  of  these  various  series  are 
shown  graphically  in  flgnre  2.  Tl-c  total 
weight  of  seed  cotton  for  the  season  on  Series 
A  Is  arbitrarily  taken  as  100.  Every  point 
on  t lie  curve  Is,  therefore,  a  percent  of  this 
weight.  To  illustrate:  If  the  total  yield  for 
for  scries  A  for  the  I'iuia  variety 


was  100  pounds  of  seedcotton,  52  pounds  of 
this  were  picked  at  the  first  picking  which 
came  the  middle  of  September.  In  series  D, 
the  total  for  the  season  was  72  pounds,  and 
at  the  first  picking  35  pounds  were  obtained. 
The  curves  show  the  average  relative 
yields  for  3  years  of  the  four  Irrigation  treat- 
ments at  the  University  of  Arizona  Experi- 
mental Farm  at  Mesa.  Based  on  the  rather 
consistent  results  obtained,  one  might  expect 
similar  results  in  any  average  season.  The 
results  from  these  treatments  indicate  the 
benefit  of  giving  the  plants  a  good  start  early 
in  the  season. 
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The  roots  of  the  seedling  plant  starting  from 
the  seed  require  some  time  to  distribute  them- 
selves throughout  the  whole  soil  mass.  The 
roots  in  the  early  stages  of  growth  are  con- 
tinually growing  both  downward  and  laterally, 
but  the  roots  will  have  taken  most  of  the  avail- 
able water  from  the  soil  near  the  seed  before 
they  reach  the  center  of  the  furrow  laterally, 
or  to  any  great  depth.  The  roots  continually 
advancing  into  wet  soil,  may  be  supplied 
enough  water  so  that  no  apparent  need  of  wa- 
ter is  shown  in  the  plant,  while  the  soil  nearer 
the  seed  may  be  at  the  wilting  point.  An  ir- 
rigation given  from  2  to  3  weeks  before  the 
plants  indicate  an  apparent  need  of  water 
usually  will  stimulate  growth.  By  the  middle 
of  July  it  is  very  noticeable  that  the  plants  in 
plots  so  irrigated  will  be  much  larger  and  have 
a  greater  number  of  fruiting  branches  than 
the  plants  In  the  plots  where  irrigation  was 
delayed  until  the  plants  indicated  a  definite 
need  of  water. 

These  experiments  indicate  that  it  is  not 
good  practice  to  permit  the  cotton  crop  to 
show  an  appreciable  water  stress  before  the 
middle  of  August.  Usually  if  there  have  been 
good  growing  conditions  and  the  plants  have 
had  good  care  up  until  this  time,  they  will  have 
about  as  large  a  frame  work  or  scaffolding  as 
they  need  for  a  good  crop  of  bolls.  Delaying 


Irrigations  after  the  middle  of  August  until 
the  plants  show  a  profusion  of  flowers  over 
the  top  of  the  plants,  ordinarily  will  not  re- 
duce yields  and  in  most  cases  will  be  beneficial. 
Irrigating  after  the  first  of  September  is  of 
doubtful  value  on  soils  of  good  fertility  and 
high-water  holding  capacity.  On  sandy  soils 
of  low  fertility,  it  may  be  desirable  to  con- 
tinue Irrigation  until  the  latter  part  of  Sep- 
tember. However,  in  this  case  the  plants 
should  be  allowed  to  exhaust  the  moisture  at 
lower  depths  and  not  be  kept  succulent  by 
frequent  applications  of  water. 

A  VIVID  illustration  of  the  unbalanced  natu- 
ral water  supply  in  the  Central  Valley  of 
California  is  found  in  the  weather  record 
for  the  fiscal  year  1940-41  which  shows  that 
10  times  as  much  rain  fell  at  the  northern 
end  of  the  project  as  at  the  southern  end. 
Rainfall  at  Kennett,  site  of  Shasta  Reser- 
voir, was  nearly  113  Inches ;  at  Bakersfield 
it  was  less  than  12  *  *  *  but  even  this 
12  inches  was  twice  normal.  Floods  at  one 
end,  drought  at  the  other,  is  Nature's  way. 
The  Central  Valley  Reclamation  project  Is 
Man's  remedy :  neither  flood  nor  drought  but 
a  reliable,  ample  supply  of  fresh  water  for 
irrigation,  power  generation,  domestic  and 
industrial  use,  salinity  reduction,  and  naviga- 
tion improvement. 

MANAGER  S.  A  Balcher  of  the  Huntley 
project  irrigation  district,  Montana,  reports 
that  a  layer  of  bentonite  was  very  effective 
in  stopping  leakage  along  150  feet  of  the 
main  canal  through  Section  9,  3  N.,  31  E.  The 
section  had  been  giving  trouble;  leakage  was 
heavy  and  breaks  occurred. 

ABOUT  11,500  acres  of  public  land  near  the 
sand  dunes  south  of  Moses  Lake  in  the 
Potholes  area  of  the  Columbia  Basin  Recla- 
mation project  in  Washington  have  been 
withdrawn  for  a  possible  reservoir  to  re- 
capture return  flow  Irrigation  water  from 
the  project. 

THE  SWEAT  and  skill  of  Grand  Coulee  Dam's 
large  army  of  construction  workers  has  been 
paid  for  at  the  rate  of  $1.11  per  hour  since 
the  spring  of  1038  when  the  present  contractor, 
Consolidated  Builders,  Inc.,  began  Its  contract. 

The  company  has  paid  $20,178,437  in  wages 
for  18,120,815  man-hours  of  effort.  During 
the  8  years  of  work  since  the  fall  of  1033,  when 
the  first  shovel  of  earth  to  expose  bedrock  for 
the  dam  was  moved,  44.424.056  man-hours 
were  expended  and  $43,030,571  In  wages  paid 

The  project's  peak  employment  was  reached 
in  1!W7  when  almost  7,800  men  were  employed 
by  the  various  contractors  and  the  Govern- 
ment. During  that  year  of  high-speed  activity, 
checks  totaling  almost  7V*  million  dollars 
passed  through  pay-windows. 

With  Grand  Coulee  Dam  Hearing  comple- 
tion, the  monthly  pay  roll  ban  been  steadily 
dropping.  The  average  number  of  men  em- 
ployed during  August  1941  was  about  2,150. 
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The  World's  Longest  Belt  Conveyor 

By  GORDON  L.  WILLIAMS,  Assistant  Engineer 


EVERY  morning  at  7  :  45,  the  conveyor  opera- 
tor climbs  to  his  booth,  sounds  a  warning  blast 
from  some  30  horns  over  9%  miles  of  hilly 
terrain,  then  pushes  a  button,  unleashing  the 
energy  of  5,000  horses.  A  quarter  of  a  mile  of 
loaded  belting  at  Corarn — flight  26 — begins  to 
move. 

In  a  few  seconds,  flight  26  is  up  to  speed — 6 
miles  per  hour — and  flight  25,  which  is  a  half 
mile  long,  starts  running.  By  7 :  51  a  chain  of 
26  belts  stretching  from  the  gravel  plant  at 
Redding  to  hoppers  at  Coram — the  world's 
longest  conveyor  system — with  its  load  of 
some  1,700  tons  of  aggregate,  is  moving  to- 
ward Shasta  Dam.  If  all  goes  well,  20,000 
tons  (about  400  carloads)  may  flow  into  the 
hoppers  at  Coram  before  the  wheels  stop 
turning  at  midnight. 

The  conveyor  operator  is  stationed  at  Coram 
where  the  aggregate  is  discharged  onto  a 
shuttle  conveyor  which  can  be  moved  to  dis- 
charge into  any  one  of  five  bunkers,  one  for 
each  size  of  aggregate.  By  means  of  a  com- 
pany telephone,  somewhat  similar  to  the  party 
lines  back  home,  he  is  able  to  contact  work- 
men all  along  the  conveyor,  including  the 
operator  at  Redding  who  loads  the  belt. 

At  Redding,  there  are  two  conveyors  which 
feed  the  main  line.  One  runs  under  the  sand 
stock-pile  where  it  can  be  loaded  by  several 


drawdown  gates.  The  other  runs  under  four 
gravel  piles  so  that  it  can  be  loaded  with  any 
one  of  the  four  gravel  sizes.  The  loading 
operator  sends  first  one  size  of  aggregate, 
then  another,  each  run  lasting  about  1  hour. 
To  make  the  change,  he  presses  a  button  to 
close  one  electrically  operated  gate,  and  by 
a  similar  method  opens  another.  Then  he 
presses  the  'phone  button  twice  to  call  Coram, 
and  reports,  "I  stopped  running  pea  gravel  at 
9 : 37  and  started  cobbles  at  9 :  38."  The 
Coram  operator  makes  a  note  on  his  log 
sheet.  One  hour  and  28  minutes  later,  he 
sees  a  minute's  gap  in  the  stream,  notifies  the 
shuttle  operator  to  shift  to  the  cobble  bunker, 
.-UK!  the  gravel  delivery  continues. 

Perhaps,  in  the  middle  of  the  afternoon, 
the  belt  will  suddenly  stop.  All  men,  seeing  it, 
make  a  mad  scramble  to  the  nearest  telephone 
to  learn  the  trouble.  Perhaps  they  will  reach 
it  in  time  to  hear  the  foreman  say,  "What's 
the  hold-up?"  The  Coram  operator  glances 
at  his  ammeter  and  replies,  "Flight  13  has 
kicked  out."  This  means  that  flight  13  in 
stopping  has  automatically  stopped  all  previ- 
ous belts,  but  the  remainder  are  allowed  to 
continue  in  operation. 

The  foreman  jumps  into  his  pick-up  and 
drives  furiously  along  the  conveyor  service 
road  toward  flight  13.  He  may  pick  up  a 


Sand,  gravel,  and  cobbles,  20,000  tons  a  day,  move  along  at  6  miles  an  hour  over  the 
world's  longest  belt  conveyor,  ending  at  Shasta  Dam. 


A  load   of  cobbles   on   an   uphill   pull. 
This  system  is  10.8  miles  long. 

helper  or  two  along  the  way.  Arriving  at 
13  he  may  find  that  the  motor  has  become 
overheated  and  automatically  stopped  or  he 
may  find  that  a  mechanic  has  stopped  the  belt 
to  examine  some  equipment  or  a  small  tear  in 
the  belting.  In  the  case  of  the  latter,  they 
feverishly  make  what  temporary  repairs  are 
necessary,  then  start  the  belt  and  make  :i 
note  that  the  torn  place  in  flight  13  is  to  be 
vulcanized  at  the  first  opportunity.  With 
the  excitement  over  and  the  belt  running 
again,  they  pause  for  a  cigarette,  then  return 
to  their  respective  posts.  The  Coram  opera- 
tor then  takes  his  log  sheet  and  notes  "37 
minutes  delay  for  tear  in  Xo.  13  belting." 

During  the  early  hours  of  the  morning,  a 
crew  of  a  dozen  maintenance  men  drive  along 
the  road  paralleling  the  belt.  They  replace 
or  repair  worn  parts,  such  as  bearings,  chutes, 
rollers,  or  belting  and  get  the  conveyor  in 
readiness  for  another  16-hour  run.  Two  men 
spend  all  of  their  time  going  along  the  line 
greasing  the  rollers.  It  takes  about  2  months 
to  get  them  all  greased,  then  it  is  time  to 
start  over  again. 

When  the  contract  to  process  the  aggregate 
for  Shasta  Dam  was  let,  it  was  intended  that 
a  spur  railroad  line  would  be  built  between 
the  gravel  plant  and  the  present  railroad 
which  runs  through  Redding  and  the  dam  site. 
Later  the  contractor  offered  to  deliver  this 
aggregate  by  conveyor  to  the  track  hoppers 
which  had  already  been  built  for  receiving 
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material  from  railroad  cars  at  the  Coram 
siding.  As  this  effected  nn  appreciable  saving 
to  the  Government,  the  order  for  changes  was 
made. 

Construction  work  started  on  November  4. 
1939.  It  included  clearing  the  9%-mile 
right-of-way,  grading  beds  for  the  conveyor 
:iiid  the  service  road,  construction  of  two 
lull  lues  across  the  Sacramento  River,  two 
railroad  crossings,  three  highway  crossings, 
and  spans  across  seven  unimproved  roads,  be- 
sides the  construction  of  the  26  Individual 
belts  and  transfer  stations.  It  also  included 
construction  of  a  60,000-volt  power  line  with 
its  two  transformer  stations,  and  a  water 
pumping  system  running  from  each  end  of 
the  conveyor  to  about  the  center.  Work  was 
nearly  completed  by  the  end  of  February 
I'.Ho,  imd  operation  was  to  start  the  middle 
of  March  when  an  unprecedented  flood  on 
February  27  tore  out  the  superstructure  of 
the  Sacramento  River  crossing  at  Coram,  and 
damaged  the  one  at  Redding.  The  belt  began 
operation  oil  May  6,  1940. 

The  aggregate  In  the  first  8  miles  of  its 
travel— 22  flights— is  lifted  850  feet.  In  the 
next  four  flights,  it  descends  700  feet,  the 
motors  acting  as  generators  to  restore  some 
the  power  consumed  on  the  long  uphill 
climb.  At  Coram  it  is  placed  In  another 
contractor's  care  and  must  traverse  14  more 
coi  i  \eyor  flights — 1.2  miles — and  go  through 
a  150,000-ton  storage  pile  before  it  is  mixed 
into  concrete  and  swung  out  over  the  canyon 
on  higli  lines  ready  for  placing  in  Shasta 
Dam.  The  total  length  of  both  conveyor 
systems,  carrying  the  aggregate  from  Redding 
to  the  dam,  is  10.8  miles. 

The  conveyor  has  now  transported  3,000,000 
of  the  11,000,000  tons  of  sand  and  gravel  to 
go  into  the  dam.  It  continues  to  run  through- 
out the  day  and  far  into  the  night  on  its  task 
of  conveying  the  equivalent  of  a  65,000-mile 
stream  of  aggregates,  enough  to  reach  20 
times  across  the  continent. 

Sl'RVKYS  on  the  Tucumcari  project  for  an 
olTstroaiu  reservoir  and  canal  would  provide 
t  lie  city  of  Tucumcari,  X.  Mex.,  with  an  addi- 
t  iniiiil  water  supply,  Resident  Engineer  Harold 
\v.  Mutch  reports. 

A  site  for  the  reservoir  on  a  small  drainage 
:irea  adjacent  to  Pajarlto  Creek,  about  11  miles 
siiiithwest  of  Tucumcari,  has  been  surveyed 
and  mapped.  By  extending  the  city  main  and 
connecting  it  directly  with  the  reservoir,  Tu- 
ciiincari  \\nuld  he  assured  an  adequate  water 
supply  l»y  gravity  How.  anil  surplus  water 
could  be  used  on  irrigable  lands  trilmtary  to 
I'la/a  I  .area  Creek  above  the  I'laxa  l.aru-a 
reservoir  site. 

Construction  of  the  Tucumcari  irrigation 
project  is  proceeding.  The  ultimate  irrigable 
acreage,  not  including  the  I'laxa  I,arga  land 
mentioned,  is  45,000  acres. 

cnl.i.KCTKi.NS  for  electricity  generated  on 
Reclamation  projects  totaled  more  than 
$6,000,000  during  the  last  fiscal  year. 


THIRTEEN  was  a  lucky  number  this  year  for  the  13  men  who  made  up  the  Recla- 
mation golf  team  in  the  Denver  office.  The  team,  as  Frank  Waldeck,  assistant  engineer 
and  member,  succinctly  stated  the  case,  finally  won  the  league  championship.  Engineers 
from  Grand  Coulee  to  Marshall  Ford  have,  at  other  times,  played  on  this  team  without 
similar  results.  Twelve  teams  representing  such  agencies  as  the  Forest  Service,  the 
Telephone  Company,  the  State  Highway  Department,  and  others,  and  including  some  of 
the  best  golfers  in  the  vicinity  of  Denver,  valiantly  competed.  Captain  Coleman  (Doc) 
Newland  led  the  Reclamation  crew  to  victory,  however,  in  a  hair-raising  final  round  of 
matches.  Before  this  round,  the  Reclamation  team  had  a  scant  2'z-point  lead  over 
the  Police  Department  which,  worse  luck,  was  paired  off  with  the  last-place  team  while 
Reclamation  drew  the  strong  third-place  outfit.  It  came  out  all  right,  however,  and 
when  the  final  tally  was  made  Reclamation  had  the  championship  by  two  points,  which 
was  narrow  but  enough.  The  champions  are  left  to  right,  front  row,  Eyjolf  Bjornsson, 
Lester  Griffin,  Mr.  Waldeck,  Alison  Tewksbury,  Fred  Cornwell,  and  Harold  Bennett; 
and  back  row,  Walter  Schranz,  Albert  Downing,  Walter  Price,  Theodore  Schad,  Boyd 
Brown,  Captain  Newland,  and  Earl  Wooddell. 


Central  Valley  Organization 


\  REAUNEMENT  of  the  functions  and 
duties  of  the  four  offices  of  the  United  States 
Bureau  of  Reclamation  on  the  Central  Valley 
project  in  California  was  announced  at  Den- 
ver by  S.  O.  Harper,  Chief  Engineer. 

The  adjustments  which  are  being  made  in 
recognition  of  the  changing  status  of  the 
project  and  in  the  interest  of  efficient  ad- 
ministration will  provide  for  more  direct 
supervision  and  control  of  the  construction 
features  by  the  Chief  Engineer,  and  for  ex- 
pansion of  the  activities  of  the  Sacramento 
office  to  embrace  the  Bureau's  broad  Inves- 
tigational  program  in  the  State  of  California 
outside  the  boundaries  of  the  project. 

Since  the  promotion  and  transfer  in  No- 
vember 1940  of  Walker  R.  Young  to  the  posi- 
tion of  Assistant  Chief  Engineer  of  the 
Bureau,  the  Central  Valley  project  has  been 
in  the  charge  of  R  S.  Calland  as  Acting  Sup 
er\  ising  Engineer.  Under  the  reorganization 
plan  Mr.  Calland,  under  the  new  title  of 


District  Engineer,  will  continue  in  charge  of 
the  Sacramento  office.  Legal,  right-of-way, 
and  water-right  matters  for  the  entire  project 
will  be  handled  through  this  office  as  in  the 
past.  The  Sacramento  office  will  also  continue 
to  act  as  a  point  of  contact  with  State  officials 
and  other  public  agencies  on  matters  relating 
to  the  project  as  a  whole. 

The  construction  of  Shasta  Dam  and  all 
other  work  on  the  Kennett  division  will  be 
In  the  charge  of  Construction  Engineer  Ralph 
Lowry,  with  headquarters  at  Toyon  camp. 

All  work  on  the  Frlant  division,  including 
the  construction  of  Friant  Dam  and  the  Ma 
dera  and  Friant-Kern  Canals,  will  IH-  In  the 
charge  of  Construction  Engineer  H.   It.  Wil- 
liams, with  headquarters  at  Friant. 

Construction  Engineer  O.  G.  Boden,  with 
headquarters  at  Antloch,  will  be  in  charge  of 
the  construction  of  the  Contra  Costa  Canal 
and  other  work  on  the  Delta  division. 
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All-American  Canal  Gives  the  Answers 


By  LEO  J.  FOSTER,  Construction  Engineer 


AMERICA'S  biggest  irrigation  ditch,  the  All- 
American  Canal,  now  in  steady  use  serving 
the  Imperial  Valley  in  California,  has  an- 
swered the  many  questions  once  asked 
about  it. 

It  is  delivering  clear  water  through  the 
great  ridge  of  sand  dunes  which  parallels 
the  west  bank  of  the  Colorado  River  to  turn 
the  turbines  at  Power  Drops  2  and  4  and  to 
irrigate  the  rich  valley  land.  The  protective 
measures  adopted  now  prevent  seepage  of 
adjacent  farm  lands.  It  has  withstood  floods 
and  a  major  earthquake;  in  fact  has  done 
special  duty  in  both  emergencies.  And  blow- 
ing sand  is  not  filling  up  the  canal. 

The  construction  of  the  All-American  Canal 
was  authorized  by  the  Boulder  Canyon  Act 
of  December  21,  1928. 

The  old  system  of  the  Imperial  Irrigation 
District  began  at  Rockwood  heading  on  the 
Colorado  River  just  north  of  the  Mexican 
boundary.  The  main  canal  crossed  Immedi- 
ately into  Mexico  and  for  60  miles  was  en- 
tirely within  Mexican  territory.  The  primary 
reason  for  the  construction  of  the  All-Amer- 
ican Canal  was  to  provide  a  dependable  water 
supply  carried  through  a  canal  system  en- 
tirely within  the  United  States.  Other  major 
considerations  were  the  need  of  an  enlarged 
capacity  to  provide  for  additional  area  de- 
velopment in  the  Imperial  and  Coachella  Val- 
leys, and  the  need  to  eliminate  the  costly 
dredging  required  on  the  existing  system  due 
to  the  enormous  silt  load.  The  growing  de- 
mand for  power  in  the  Imperial  Valley  made 
the  prospect  of  power  at  drops  on  the  canal 
important. 

Construction  of  the  Ail-American  Canal  was 
started  by  the  Bureau  of  Reclamation  in  1934 
and  now  it  supplies  approximately  50  percent 
of  the  water  being  used  in  the  Imperial 
Valley. 

From  Imperial  Dam,  about  20  miles  above 
Yuma,  Ariz.,  the  canal  follows  the  edge  of 
the  old  flood  plain  of  the  Colorado  River.  Be- 
low Pilot  Knob  it  turns  west  along  the  Inter- 
national Boundary. 

The  first  test  run  of  water  in  the  canal 
was  made  in  January,  February,  and  March 
of  1939.  The  quantity  of  water  during  this 
run  varied  from  130  to  609  c.  f.  s.  and  the 
depth  in  the  canal  from  2  to  4  feet.  No  water 
was  allowed  to  flow  beyond  Pilot  Knob  Check. 

The  primary  purpose  of  the  test  was  to 
determine  the  effect  of  seepage  on  the  water 
table  in  the  irrigated  lands  adjacent  to  the 
All-American  Canal  in  the  Reservation  Divi- 
sion of  the  Yuma  project.  Test  well  meas- 
urements made  at  weekly  intervals  during 
this  period  showed  a  rise  of  1  to  4  feet  in 
the  water  table.  The  test  run  demonstrated 
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conclusively  that  measures  should  be  taken 
to  prevent  seepage  damage  to  Reservation 
Division  lands  before  the  canal  was  placed 
in  continuous  operation. 

A  blanket  of  clay  was  placed  on  the  bottom 
and  inside  slopes  of  the  canal  to  reduce  seep- 
age. The  existing  water  table  in  the  Reser- 
vation Division  was  so  high  that  even  the 
small  amount  of  seepage  which  could  be 
expected  to  take  place  through  the  clay  blan- 
ket would  be  objectionable.  A  system  of 
intercepting  drains  along  the  upper  boundary 
of  the  Irrigated  lands  also  was  provided. 

In  September  1939  heavy  rainstorms  dam- 
aged the  banks  of  the  Yuma  Canal.  Lettuce 
crops  in  the  lower  Yuma  Valley  badly  needed 
water.  Arrangements  were  made  to  deliver 
water  to  the  Yuma  Main  Canal  through  the 
upper  portion  of  the  All-American  Canal  dur- 
ing repairs.  Water  was  started  on  Septem- 
ber 9,  1939,  sufficient  being  turned  into  the 
canal  to  provide  for  the  diversion  of  500 
c.  f.  s.  into  the  Yuma  Canal  at  the  Siphon 
Drop  Turnout,  14  miles  below  Imperial  Dam, 
and  to  provide  a  flow  of  about  100  c.  f.  a. 
past  Pilot  Knob  Check. 

The  flow  of  100  c.  f.  s.,  started  through 
the  Pilot  Knob  Check  gates  on  September  11, 
1939,  was  continued  until  September  22,  when 
the  flow  was  increased  to  700  c.  f.  s.  for  two 
days.  The  purpose  of  this  was  to  obtain 
some  information  on  the  initial  rate  of  seep- 


age loss  through  the  sand  dune  area.  This 
test  showed  less  seepage  than  had  been  an- 
ticipated. Those  who  had  predicted  that 
water  could  not  be  carried  through  the  sand 
hills  without  lining  the  canal  were  wrong. 
On  September  26,  the  diversion  was  discon- 
tinued. 

Rises  to  Earthquake  Emergency 

A  great  earthquake  on  May  18,  1940,  in  the 
Imperial  Valley  caused  heavy  damage  to 
the  canals  and  laterals  of  the  Imperial  Irri- 
gation District  in  Mexico.  Important  dam- 
age to  the  All-American  Canal  was  confined 
to  a  fracture  extending  across  the  canal  near 
Alamo  River.  The  canal  system  of  the  Im- 
perial Irrigation  District  west  of  New  River, 
however,  was  out  of  commission.  Repairs 
could  not  be  made  quickly  enough  to  save 
the  crops.  The  lower  13  miles  of  the  All- 
American  Canal  were  put  into  operation  im- 
mediately to  serve  the  threatened  area. 
Water  was  brought  through  the  District's 
Central  Main  Canal  in  Mexico,  which  still 
was  operating  as  far  as  the  boundary,  and 
then  carried  in  the  All-American  Canal  across 
New  River  to  the  west  side  of  the  Imperial 
Valley.  Despite  the  rapid  rate  at  which  the 
new  canal  was  placed  in  operation  no  leak- 
age, settlement,  or  erosion  of  any  conse- 
quence occurred. 


BOULDER  CANYON  PROJECT 
ALL  AMERICAN  CANAL  SYSTEM 


The  deepest  cut,  100  feet,  in  the  Sand 
Hills  section.  Operation  of  the  All- 
American  Canal  has  answered  "No"  to 
the  question,  "Will  blown  sand  fill  up 
the  big  ditch?" 

No  continuous  diversion  of  water  through 
the  canal  from  the  Colorado  River  was  at- 
tempted, however,  until  September  1940 
when  the  clay  blanket  had  been  finished  and 
the  drainage  program  in  the  Reservation 
Division  was  well  under  way. 

A  small  flow  of  water  was  introduced  into 
the  canal  on  September  17,  1940.  It  was 
\or.v  gradually  increased,  and  early  in  Octo- 
ber the  water  had  reached  the  East  Highline 
Canal.  On  October  12,  1940,  a  celebration 
:it  which  Commissioner  John  C.  Page  spoke, 
was  held  at  the  East  Highline  Canal  Turn- 
on  i,  commemorating  the  first  delivery  of 
Colorado  River  water  carried  entirely 
through  the  All-American  Canal  to  the  Im- 
perial Valley.  The  flow  was  gradually  in- 
creased until  In  November  1940,  the  East 
Highline  Canal,  largest  of  the  three  main 
eanals  in  the  Imperial  Valley,  was  wholly 
supplied.  Power  has  been  generated  at  the 
hydroelectric  plants  built  by  the  Imperial 
Irrigation  District  at  Drops  2  and  4  since 
February  1941. 

Full  Operation  Early  in  19Jt2 

Delivery  of  water  to  the  canals  at  Allison 
Heading  was  begun  on  April  10,  1941.  On 
June  17,  1941,  a  third  reach  of  the  canal  was 
put  into  use  when  water  began  flowing  into 
the  Central  Main.  Since  June  20,  a  grad- 
ually increasing  quality  of  water  has  been 
carried  through  the  All-American  Canal  to 
the  West  Side  Main  Canal.  Thus,  water 
from  the  Colorado  River  is  now  flowing 
through  the  entire  length  of  the  great  canal, 
ll  is  e\|H-eteil  that  all  of  the  water  used  by 
the  i  'alifomia  portion  of  the  Imperial  Valley 
will  be  delivered  through  the  new  system 
early  in  I'.if-'. 

The  All-American  Canal  is  designed  for  a 

maximum  capacity  of  15,155  second-feet  with 
a  velocity  or  rt.75  feet  per  second,  1'rom  the 
dhcrsion  at  Imperial  Dam  to  Mile  14.  The 


normal  earth  section  in  this  reach  of  the 
canal  has  a  bottom  width  of  160  feet,  water 
depths  of  20.01  feet,  side  slopes  1%  to  1,  and 
a  freeboard  of  6  feet.  At  Mile  14  provisions 
are  made  for  delivery  of  2,000  second-feet  to 
the  Yiima  project  through  the  existing  Siphon 
Drop  Power  Plant.  Above  this  point  the 
existing  Yuma  Main  Cannl  will  in.  abandoned 
and  Luguna  Dum,  the  diversion  weir  for  the 
Yuma  Project,  will  become  a  control  section 
on  the  Colorado  River. 

Below  Siphon  Drop  successive  diversions 
are  provided  for,  until  at  the  West  Side  Main 
Canal  a  capacity  of  2,000  second-feet  Is  car- 
ried In  a  canal  section  having  a  bottom  width 
of  60  feet,  water  depths  of  11.27  feet,  side 
slopes  of  1%  to  1,  and  a  velocity  of  3  feet 
per  second. 

Near  Mile  20  is  the  Pilot  Knob  Check  and 
Wasteway,  one  of  the  principal  points  of  con- 
trol on  the  canal.  Through  this  wasteway, 
the  entire  flow  of  the  All-American  Canal  can 
be  diverted  into  the  present  settling  basin  of 
the  Imperial  Canal  between  the  Rockwood 
Heading  and  Hanlon  Gates.  By  closing  the 
Hanlon  Gates,  waste  water  can  be  turned  back 
through  the  gates  at  Rockwood  Heading  Into 
the  Colorado  River. 

Just  west  of  the  sand  hills  at  about  Mile 
35  is  the  Coachella  Canal  Turnout  and  Drop 
No.  1.  Delivery  of  2,500  second-feet  will  be 
made  to  the  Coachella  Branch  Canal.  This 
canal  when  completed  will  be  130  miles  long 
and  will  supply  a  portion  of  the  East  Mesa  and 
the  entire  Coachella  Valley  at  the  north  end  of 
the  Salton  Sea. 

In  all,  there  are  five  drops,  four  of  which 
may  be  used  for  the  generation  of  power. 
Power  plants  have  already  been  constructed 
at  two  drops. 

The  infrequent,  but  sometimes  very  heavy, 
run-off  from  the  hills  and  mesa  above  Pilot 
Knob  required  a  number  of  storm  drainage 
structures.  The  canal  is  carried  under  the 
four  largest  washes  in  wash  siphons.  Six  over- 
chutes  carry  smaller  washes  over  the  canal, 
and  little  washes  are  let  into  the  canal  by 
numerous  drainage  inlet  structures. 

Other  important  structures  along  the  canal 
include  three  steel  and  concrete  bridges  on 
highway  U.  S.  80,  two  railroad  bridges,  a  con- 
crete-lined section  on  earth  fill  across  the 
Alamo  River,  a  double-barreled,  15-foot  6-inch 
steel  pipe  crossing  over  the  New  River,  and 
many  checks,  turnouts,  road  siphons,  and 
bridges. 

Because  of  the  unprecedented  size  of  the 
canal  and  the  character  of  the  material 
through  which  it  has  been  constructed,  the 
question  of  conveyance  losses  has  received 
considerable  attention.  Concern  has  been  ex- 
pressed by  some  as  to  whether  the  water  would 
ever  flow  through  the  sand-hill  section,  or  dis- 
appear entirely  into  the  desert. 

Several  metering  stations  have  been  estab- 
lished to  determine  the  discharge  at  various 
points  along  the  canal.  Three  of  these  stations 
are  operated  cooperatively  by  the  United 
States  Geological  Survey. 


The  bulge  on  the  canal  berm  marks  the 
maximum  movement  of  drifting  sand  in- 
to the  canal.  No  trouble  has  been  caused 
so  far,  and  it  will  be  many  years  before 
wind-blown  sand  must  be  removed. 

As  was  expected,  the  conveyance  losses  dur- 
ing the  first  months  of  operation  were  quite 
high.  As  the  dry  banks  became  saturated  and 
the  ground  water  table  was  established,  the 
losses  gradually  decreased.  There  has  been 
some  temporary  Increase  In  loss  with  each  In- 
crease In  the  discharge.  When  the  discharge 
has  been  held  fairly  constant  over  a  period  of 
time,  the  loss  has  again  decreased. 

High  seepage  losses  were  to  be  expected  dur- 
ing the  early  period  because  of  the  large  pro- 
portion of  wetted  surface.  The  maximum  dis- 
charge to  date  has  been  about  2,500  second- 
feet.  Since  the  bottom  width  in  the  upper 
section  is  160  feet,  the  cross-sectional  area  in 
use  is  disproportlonally  wide  and  shallow. 

During  May  1941,  a  representative  mouth, 
the  average  flow  at  the  head  of  the  canal  was 
1,809  second-feet.  The  over-all  loss  between 
Station  60  and  the  Alamo  River  Check,  60.78 
miles,  amounted  to  19.6  percent.  The  dis- 
tribution of  losses  over  the  various  sections 
of  the  canal  Is  shown  below  : 

Conveyance  Losses,  All-American  Canal 
19  tl 


0.  22 
1.06 


0MMPMM 
IMM*. 

Length     c.f.  itr  day 
(mile*)       peri.f. 

Imperial  Dam — Pilot  Knob__   10.  ',:• 

IMIot  Knob — Drop  No.  1 16.44 

Drop  No.  1 — ICast  Illghltne..  20.19 

East  Hlgbllnc— Alamo  Check.     C.  40 

Imperial  I>nm — Alamo  OUeck-  60.78 

These  losses  are  expressed  in  "cubic  feet  per 
day  per  square  foot  of  wetted  perimeter," 
since  this  gives  the  most  accurate  comparison 


Seepage  Checked 

Although  it  would  be  difficult  to  determine 
the  precise  benefits  obtained  by  the  special 
treatment,  Including  clay  lining,  of  portions 
of  the  section  between  Imperial  Dun  and 
Pilot  Knob,  the  losses  in  this  section  are 
appreciably  lower  thnn  In  other  sections. 
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As  already  indicated,  the  drainage  program 
in  the  Reservation  Division  was  well  under 
way  before  the  present  flow  of  water  in  the 
canal  was  started.  Weekly  measurements 
have  been  continued  on  all  of  the  test  wells 
in  this  area.  These  have  shown  that,  with 
few  exceptions,  the  ground  water  level 
in  the  area  east  of  the  Yuma  Canal  is  as  low 
or  lower  than  it  was  before  the  flow  of  water 
in  the  All-American  Canal  was  started.  It 
is,  therefore,  evident  that  the  protection 
afforded  these  lands  by  the  clay  blanket  and 
the  intercepting  drains  is  adequate.  A  con- 
tinued, but  more  gradual,  rise  in  the  water 
table  has  been  observed  in  the  portion  of  the 
Reservation  Division  west  of  the  Yurna  Main 
Canal.  As  was  originally  anticipated,  a  drain 
in  this  area  will  be  required.  The  discharge 
of  the  drains  has  been  considerably  less  than 
was  anticipated. 

Shortly  after  the  flow  reached  the  East 
Highline  Turnout,  signs  of  seepage  appeared 
along  a  half-mile  stretch  of  the  canal  a  short 
distance  east  of  the  turnout.  Within  a  few 
weeks,  a  considerable  area  of  farm  land  was 
seriously  affected  by  the  seepage  and  water 
was  standing  on  the  surface  of  the  ground 
along  State  Highway  98,  which  parallels  the 
canal.  Work  was  started  immediately  on  a 
drain  to  relieve  that  area. 

The  original  construction  included  the 
building  of  3  miles  of  open  drains  and  7  miles 
of  pipe  drains  along  portions  of  the  canal 
near  Calexico.  The  experience  in  the  Reser- 
vation Division  and  near  the  East  Highline 
Turnout  led  to  construction  of  three  other 
short  drains  paralleling  sections  of  the  canal 
where  seepage  might  occur.  The  canal  is 
now  in  operation  along  these  drains,  and  test 


wells  show  that  they  are  providing  adequate 
protection.  It  is  believed  that  with  the  com- 
pletion of  the  drains  now  under  construction, 
or  planned  for  construction  in  the  near 
future,  no  damage  to  farm  lands  will  result 
from  seepage  from  the  All-American  Canal. 

So  far,  it  has  been  unnecessary  to  use  the 
desilting  works  built  at  Imperial  Dam  to  re- 
move the  coarser  silt.  In  fact,  prior  to  the 
increase  through  the  last  flood  season  in  the 
discharge  from  Boulder  Dam,  practically 
clear  water  had  been  coming  through  Impe- 
rial Reservoir.  An  increase  in  the  concen- 
tration of  fine  silt,  smaller  than  0.05  milli- 
meter, was  desirable  to  aid  in  sealing  the  All- 
American  Canal. 

To  accelerate  the  process  of  securing  fines 
to  seal  the  All-American  Canal,  the  operating 
level  of  the  reservoir  was  lowered  in  Novem- 
ber 1940.  By  the  middle  of  June  considerable 
deposits  of  sand  were  visible  immediately 
above  Imperial  Dam.  Some  increase  was  also 
apparent  in  the  suspended  sediment  samples 
taken  at  the  Imperial  Dam  sluiceway  and  at 
Station  60  on  the  All-American  Canal.  That 
much  of  this  fine  sediment,  many  tons  a  day, 
is  being  deposited  in  the  canal  as  far  as  the 
East  Highline  Check  is  shown  by  a  series  of 
samples  taken. 

Mechanical  analysis  of  the  material  being 
carried  in  suspension  at  Station  60  on  June 
17,  1941,  indicates  that  92  percent  is  smaller 
apparent  in  the  suspended  sediment  samples 
than  0.005  millimeter.  Material  of  this  char- 
acter will  contribute  considerably  to  a  reduc- 
tion in  seepage  losses,  yet  will  not  become  a 
problem  in  silting  up  the  canal.  How  long 
the  All-American  Canal  can  be  operated 
without  using  the  desilting  works  is  a 


The  great  canal  seen  from  the  air.  Here  it  parallels  the  Reservation  Division  of  the 
Yuma  project.  The  structure  in  the  foreground  is  Unnamed  Wash  Siphon.  The 
desert  at  the  left  does  not  appear  to  be  a  good  source  of  floods,  but  nasty  ones 

occasionally  rise  there. 
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question  that  cannot  be  answered  at  present. 

Great  interest  has  often  been  expressed  in 
the  maintenance  of  the  canal  through  the  sand 
hills.  When  bids  were  first  asked  on  the  ex- 
cavation for  the  All-American  Canal,  prices 
were  considered  too  high.  One  of  the  reasons 
advanced  for  the  high  bids  was  the  fear  of 
having  to  re-excavate  portions  of  the  canal 
through  the  sand  hills.  To  relieve  the  con- 
tractor of  this  uncertainty,  the  work  was  re- 
advertised  and  provision  made  for  acceptance 
of  completed  sections  in  1,000-foot  lengths. 

Since  the  completion  of  the  sand-hill  section 
in  September  1937,  very  little  sand  has  drifted 
into  it.  Only  at  the  lower  portion  of  the 
deepest  cut,  where  the  maximum  movement 
has  occurred,  has  drifting  sand  been  appreci- 
able. Although  some  sand  has  drifted  over 
the  berms  in  this  cut,  very  little  sand  has  been 
deposited  below  the  maximum  water  level.  It 
is  probable  that  it  will  be  many  years  before 
it  is  necessary  to  remove  wind-blown  sand 
from  the  canal. 

Convention 

(Continued  from  page  257) 

PHOENIX,  the  N.  R.  A.  convention  city,  has 
a  metropolitan  population  of  121,828,  tower- 
ing office  buildings,  broad  streets,  palm-lined 
avenues,  spacious  parks,  and  beautiful  hotels 
and  resorts.  Watered  by  1,350  miles  of  irriga- 
tion canals,  and  protected  by  encircling  moun- 
tains, the  city  dominates  nn  area  as  large  as 
Massachusetts. 

Among  the  unusual  attractions  of  the  con- 
vention city  are  the  Indian  reservations  on 
its  outskirts,  ancient  ruins  and  rock  writings 
within  its  corporate  limits,  outdoor  swimming 
pools,  scores  of  saddle  horses  for  riding  over 
desert  trails,  and  a  wealth  of  scenery  made 
unique  by  the  great  sahuaro  cacti. 

Encanto  Park  with  2  miles  of  lagoons  for 
boating,  South  Mountain  Park  with  an  active 
gold  mine,  Pueblo  Grande  Museum  and  its 
ancient  ruins,  Papago  Park  with  its  cactus 
garden,  the  beautiful  State  capitol  grounds, 
Indian  villages,  dude  ranches,  and  colorful 
resort  hotels  are  also  sure  to  interest  delegates. 

Of  particular  interest  to  those  who  attend 
the  convention  will  be  the  graphic  evidence  of 
reclamation  results  in  this  city  that  arose  like 
its  namesake  from  the  ashes  of  an  ancient 
civilization.  With  the  completion  in  1911  of 
the  famous  Roosevelt  Dam  and  the  addition  of 
other  dams  and  reclamation  projects  to  its 
program,  this  fertile  country  is  living  proof  of 
the  effectiveness  of  reclaiming  arid  lands. 

ON  June  30,  1941,  the  Bureau  of  Reclamation 
served  more  than  4,700,000  persons  with  wo  tor 
or  power. 

CROP  returns  from  Reclamation  farms  in  1940 
int. -i led  $117,788,677,  or  more  than  $3,316,000 
more  than  in  1939. 

UNDER  the  Reclamation  construction  pro- 
gram in  progress  2,370,000  acres  will  be 
reclaimed. 
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NEWS    OF    THE    MONTH 


Secretary  and  Mrs.  Ickes  Inspect 
Grand  Coulee  Dam 

COMMISSIONER  of  Reclamation  John  C. 
Page  tells  Secretary  and  Mrs.  Harold  L. 
Ickes  that  the  shaft  which  joins  the  water- 


wheel  with  the  rotor  in  a  Grand  Coulee  Dam 
generating  unit  is  74  feet  high.  They  stand 
in  a  section  of  scroll  case  15  feet  in  diameter. 
They  were  told  that  water  would  hurtle 
around  this  spiral  casing  at  the  rate  of 
140  tons  per  second. 

The  output  of  a  single  one  of  these  gigan- 
tic machines  will  be  sufficient  to  meet  the  aver- 
age power  needs  of  a  city  of  200,000  persons. 

Below,  left  to  right,  stand  Sinclair  O.  Har- 
per, Chief  Engineer  of  the  Bureau  of  Recla- 
mation, Denver,  Colo.;  Frank  A.  Banks, 
Supervising  Engineer  of  the  Grand  Coulee 
Dam;  the  Secretary  of  the  Interior;  Com- 
missioner Page;  A.  F.  Darland,  Construction 
Engineer  of  Grand  Coulee  Dam ;  and  Mrs. 
Ickes,  on  the  balcony  overlooking  the  as- 
sembly of  the  second  generator  of  108,000 
kilowatts  capacity,  largest  in  the  world,  to 
be  installed  In  the  powerhouse.  The  Secre- 
tary and  his  party  inspected  the  great  irri- 
gation and  power  dam  on  the  Columbia  River 
in  August.  Test  runs  are  being  made  on  the 
first  generator  of  108,000-kilowatt  capacity  at 
Grand  Coulee  Dam  in  Washington.  Work  is 
being  hurried  to  complete  the  second  and  the 
third  such  units.  Secretary  Ickes  said  that 
from  the  day  he  recommended  construction 
of  the  great  dam  to  the  President  in  1933,  it 
had  been  of  special  interest  to  him,  and 
added  that  now  that  it  was  ready  to  do  its 
large  bit  in  National  Defense  his  pride  in 
it  had  deepened. 


Federal  Reclamation  Pays 

NEARLY  one  hundred  and  eighteen  million 
dollars  Is  the  value  of  all  crops  raised  on 
3,316,030  acres  on  Federal  reclamation,  stor- 
age, and  Warren  Act  projects  during  1940. 
It  represents  an  average  return  of  $35.53 
per  acre. 

The  Salt  River  project  In  Arizona  with  a 
crop  value  of  nearly  $17,000,000  tops  the  list, 
the  Rio  Grande  project,  New  Mexico-Texas,  IB 
next  with  over  $10,000,000,  and  the  Yakima 
project,  Washington,  Is  third  with  almost 
$8,500,000. 

The  irrigable  area  on  Federal  reclamation, 
storage,  and  Warren  Act  projects  was  4,- 
168,188  acres.  Of  this  3,316,030  acres  were 
cultivated  and  cropped. 

The  returns  on  irrigated  land  average 
higher  than  those  received  in  the  humid 
section.  Irrigation  provides  a  control  over 
the  application  of  water  to  the  land  which 
enables  farmers  to  obtain  higher  yields  and 
grow  more  diversified  and  profitable  crops. 
It  also  encourages  Intensive  cultivation. 
Coupled  with  these  is  the  greater  cost  of 
preparation  of  arid  or  semiarid  land  and  its 
subsequent  operation  and  maintenance  under 
irrigation. 

What  crops  are  raised  on  Federal  Recla- 
mation projects?  This  question  is  often 
asked.  Generally  speaking  the  answer  IB 
"specialized."  Of  a  total  crop  value  of 
$80,000,000  on  Federal  projects,  exclusive  of 
Warren  Act  projects,  about  $8,000,000  repre- 
sented cereals,  $3,500,000  seed,  $17,000,000 
hay  and  forage,  $17,500,000  vegetables  and 
truck,  $8,000,000  fruits  and  nuts,  almost 
$7,000,000  sugar  beets,  $10,000,000  cotton  (lint 
and  seed),  and  the  balance  miscellaneous. 

Total  crop  values  on  Federal  Reclamation 
projects  have  Increased  from  $244,900  in  1906 
to  $80,098,196  in  1940  with  a  cumulative  total 
over  the  35  years  of  $1,717,038,869. 

ABOUT  a  thousand  acre-feet,  or  325,000  gal- 
lons of  water  monthly,  is  being  delivered  to 
the  Columbia  Steel  Co.  near  Pittsburg,  Calif., 
through  the  Contra  Costa  canal  on  the  Cen- 
tral Valley  project  The  city  of  Pittsburg  la 
receiving  about  100,000  gallons  monthly  from 
the  same  source. 

FIRST  step  In  connection  with  the  construc- 
tion of  Cascade  Dam  on  the  Bolse-Payette 
project  In  Idaho  was  the  award  of  a  14-mile 
railroad  relocation  job  around  the  dam.  The 
contract  went  to  J.  L.  McLaughlin,  Great 
Falls,  Mont.,  the  lowest  bidder,  at  $4394234. 

THE  LARGEST  clearing  operation  ever 
undertaken  by  the  Bureau  for  any  of  its 
groat  dams  has  been  completed.  WPA  work- 
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Over  goes  a  Columbia  Basin  pine. 

men  have  felled  the  last  pine  tree  in  the 
Grand  Coulee  Reservoir  area  in  northeastern 
Washington. 

Supervising  Engineer  Frank  Banks  re- 
ported that  33,000,000  board  feet  of  mer- 
chantable logs  have  been  chopped  down  in 
the  50,000  acres  cleared  of  the  81,000  acres 
within  the  area. 

The  clearing  work  was  begun  October  1938. 
About  600  miles  of  shore  line  have  been 
cleaned  up  since  then,  of  trees,  brush,  other 
plant  growth,  and  debris.  Employment  for 
WPA  under  supervision  of  the  Bureau  which 
supplied  material  and  equipment  reached 
2,600  men  at  the  peak  of  work,  in  a  dozen 
camps. 

THE  NORTH  DAKOTA  Reclamation  Asso- 
ciation met  last  month  in  annual  convention. 
Commissioner  John  C.  Page  addressed  the 
gathering.  The  Oregon  Reclamation  Con- 
gress also  met,  and  was  attended  by  a  num- 
ber of  outstanding  authorities  on  land  use 
and  reclamation. 

IDENTICAL  bidders  nearest  to  the  site  of 
construction  will  receive  future  Department 
of  the  Interior  contracts  to  ease  the  abnormal 
transportation  demands  caused  by  defense 
preparations. 

HIGHEST  earthfill  dam  in  the  world,  and 
the  largest  of  its  type  ever  to  be  built  by  the 
Bureau,  is  under  construction  at  the  Ander- 
son Ranch  site  on  the  South  Fork  of  the 
Boise  River  in  Idaho.  Award  for  its  con- 
struction went  to  a  combination  of  four  firms 
at  a  low  bid  of  $9,986,203.  The  contract  also 
included  construction  of  a  hydroelectric 
power  plant  of  30,000-kilowatt  capacity.  The 
dam  will  be  444  feet  above  the  lowest  point 
in  the  cut-off  trench  and  contain  nearly  10,- 
000,000  cubic  yards  of  compacted  earth 
according  to  present  estimate. 


LAND  CLASSIFICATION  in  the  Columbia 
Basin  irrigation  project  has  been  completed, 
showing  about  33  percent  class  1,  40  percent 
class  2,  and  27  percent  class  3. 

MORE  THAN  200  carloads  of  alfalfa  hay 
were  shipped  out  of  the  Yuma  Reclamation 
project  in  Arizona  during  July. 

THE  HAUL  road  to  the  dam  site  has  been 
located  and  stakes  set  for  construction  on 
the  Rapid  Valley  project  in  South  Dakota. 
Rough  topography  of  two  reservoir  sites,  one 
near  Solomon  Gulch  on  the  south  fork  of 
Rapid  Creek  and  another  near  the  mouth  of 
Deer  Creek  about  4  miles  below  the  old  Pac- 
tola  site,  has  been  completed. 

AT  THE  END  of  July,  reports  Construction 
Engineer  Paul  A.  Jones,  the  Farm  Security 
Administration  had  optioned  a  total  of  19,340 
acres  of  land  on  the  first  division  of  the  Buf- 
falo Rapids  project,  Montana,  and  18,482 
acres  on  the  second. 

THE  GRAPEFRUIT  crop  on  the  Yuma  Auxil- 
iary project  in  Arizona  is  declared  in  fine 
shape  this  year  by  Supt.  C.  B.  Elliott. 

RAILROAD  relocation  around  Cascade  reser- 
voir in  Idaho  has  been  awarded  to  Contractor 
McLaughlin  of  Great  Falls,  Mont.,  at  $435,294. 
The  contract  calls  for  laying  nearly  15  miles 
of  track  for  a  new  route. 

HARVEST  demands  caused  a  temporary 
shortage  of  WPA  workmen  on  the  Mirage 
Flats  project  in  Nebraska. 

CIVILIAN  Conservation  Corps  Camp  BR-39 
on  the  Rio  Grande  Reclamation  project,  New 
Mexico-Texas,  trapped  334  gophers — the  ter- 
mite of  the  irrigation  canal — during  July. 

WORK  has  begun  on  salvaging  the  Sacra- 
mento River's  annual  $300,000  salmon  run 
blocked  by  rising  Shasta  Dam  in  California 
on  the  immense  Central  Valley  project.  The 
fish  will  be  trapped  and  transported  in  tanks 
to  holding  ponds,  stripped  of  their  eggs,  and 
then  transplanted  to  new  spawning  grounds. 

GRAND  COULEE  Dam  has  impounded  7  mil- 
lion acre-feet  of  water — two-thirds  capacity — 
more  than  17,000  gallons  for  every  United 
States  inhabitant.  High  storage  stage  was 
reached  in  August,  an  elevation  of  1,255  feet, 
or  about  320  feet  above  the  average  low-water 
stage  of  the  Columbia  River.  The  reservoir 
was  133  miles  long.  The  high  level  will  be 
maintained  for  several  months  until  Grand 
Coulee's  first  huge  generator  goes  into  action, 
expected  this  month.  In  December  the  lake 
will  be  drawn  down  about  15  feet  to  permit 
work  in  the  reservoir  area. 

CANNING  factories  on  the  Ogden  River  proj- 
ect in  Utah  began  to  put  up  their  pack  of  string 
beans  in  July,  reports  E.  O.  Larson,  construc- 
tion engineer,  and  an  exceptionally  fine  crop 
of  tomatoes  was  expected  to  come  in  around 
August  15. 


GOOD  progress  is  being  made  on  right-of-way 
procurement  for  the  Phoenix-Tucson  transmis- 
sion line  on  the  Parker  Dam  power  project  in 
Arizona-California.  Rights-of-way  have  been 
signed  up  for  4  miles  just  south  of  Phoenix 
and  negotiations  for  the  remainder  of  pri- 
vately owned  pieces  are  progressing  satisfac- 
torily. 

SEMINOE  power  plant  generated  16%  million 
kilowatt-hours  in  July  on  the  Kendrick  project 
in  Wyoming.  Nearly  15  million  hours  were 
delivered  to  the  Seminoe-Cheyenne-Gering- 
Greeley  transmission  lines. 

CONSTRUCTION  has  begun  on  the  Ther- 
mopolis-Cody  transmission  line  which  will 
connect  the  Shoshone  project  with  the  River- 
ton  and  Kendrick  projects  in  Wyoming,  the 
North  Platte  project  in  Wyoming-Nebraska, 
and  the  Colorado-Big  Thompson  project  in 
Colorado. 

FIVE  diamond  drill  holes  have  been  completed 
at  the  Mogote  reservoir  site  of  the  San  Luis 
project  in  Colorado,  advises  Construction  En- 
gineer H.  F.  Bahmeier.  Two  were  located  in 
the  basin  and  three  on  the  dike  line  north  of 
the  natural  side  channel.  Drilling  in  the  basin 
is  to  determine  if  the  lava  flow  encountered  by 
previous  work  extends  to  the  south  and  east. 

NEARLY  50  States  and  foreign  countries  are 
regularly  represented  by  visitors  to  great 
Grand  Coulee  Dam  in  Washington.  The 
weekly  average  number  of  visitors  in  July 
was  12,000. 

FOUR  motorboat  and  one  rowboat  permits 
were  issued  by  Acting  Construction  Engineer 
F.  M.  Spencer  on  the  Truckee  storage  project, 
in  July. 

WET  winter  and  spring  this  year  have  ap- 
parently had  bad  effects  on  the  tree  crops 
on  the  Orland  project,  California.  Supt.  D. 
L.  Carmody  informs  the  Bureau  that  apricots 
and  almonds  are  almost  a  failure,  peaches 
defective,  and  walnuts,  citrus,  and  olives 
poor.  Forage  crops  are  reported  excellent, 
however. 

CONSTRUCTION  ENGINEER  E.  O.  Larson 
writes  that  the  storage  in  Moon  Lake  and 
Midview  Reservoirs  on  the  Moon  Lake  proj- 
ect in  Utah  appears  to  be  more  than  enough 
for  all  irrigation  requirements  this  year. 

TWO  of  the  largest  creameries  in  the  world 
are  located  on  the  Boise  reclamation  project, 
one  at  Meridian  and  the  other  at  Caldwell. 

REGULAR  common  carrier  service  with  joint 
barge-rail  rates  is  expected  to  begin  this 
fall  at  the  port  of  Pasco  on  the  Columbia 
River,  Washington.  Pasco  is  located  at  the 
lower  tip  of  the  Columbia  Basin  project  area. 
A  petroleum  terminal,  a  grain  terminal,  and 
a  general  cargo  wharf  are  to  be  built  this 
summer,  according  to  announcement  by  the 
port  manager. 
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Honor  Roll 


Additional  Reclamation  Men  Called  to  the  Colors 


WASHINGTON  OFFICE: 

Kahm,  John  E.,  clerk.  Inducted  June  27, 
1941.  Co.  B-ll-Bn.,  A.  F.  R.  T.  C.,  Engi- 
neering Corps  of  the  Armored  Division, 
Replacement  Center,  Fort  Knox,  Ky. 

Sikes,  John  F.,  chief  photographer.  Re- 
ported for  active  duty  August  15,  1940. 
Naval  Air  Station,  Norfolk,  Va. 

DENVER  OFFICE: 

Bielc field.  Ah-in  E.,  assistant  district  coun- 
sel, Billings,  Mont.  Date  of  furlough  Osto- 
ber  14,  1940.  Captain,  Corps  Area,  Service 
Vnit.  Fort  MaeArthur,  Calif. 

Fulton,  John  S.,  junior  engineer.  Date  of 
furlough  April  20,  1941.  First  lieutenant, 
Coast  Artillery,  Replacement  Center,  Camp 
Wallace,  Hitchcock,  Tex. 

Urubin,  Edicard,  junior  engineering  aide, 
secondary  investigations.  Headquarters  Co., 
157th  Inf.,  Camp  Barkeley,  Tex. 

Kraning,  Jack,  junior  engineer.  Date  of 
furlough  April  20,  1941.  First  lieutenant, 
Coast  Artillery,  Replacement  Center,  Camp 
Wallace,  Hitchcock,  Tex. 

Lindgren,  Arthur  E.,  blueprint  and  photo- 
stat operator.  Private,  inducted  in  regular 
army  March  16,  1941,  and  honorably  dis- 
charged because  of  ill-health,  March  21,  1941. 

y<ff,  Stillman  E.,  junior  engineer,  second- 
ary investigations.  First  lieutenant,  Field 
Artillery.  Called  to  active  duty  with  regu- 
lar Army  April  20,  1941,  and  released  because 
of  physical  disqualifications,  May  15,  1941. 

It*  illy,  Robert  L.,  rodman,  secondary  inves- 
tigations. Private  first  class,  Regular  Army 
Reserve,  Reception  Center,  Fort  Lewis,  Wash. 
Called  to  active  duty  March  16,  1941. 

Seipt,  Henry  M.,  Jr.,  junior  engineer,  sec- 
ondary investigations,  Riverton,  Wyo.  Date 
of  furlough  March  24,  1941.  Second  lieuten- 
ant, 20th  infantry,  Fort  Leavenworth,  Kans. 

I  a  a  Hew,  R.  E.,  associate  engineer,  sec- 
ondary investigations. 


CENTRAL  VALLEY: 

Alexander,  Donald  R.,  assistant  engineer. 
First  lieutenant,  48th  Field  Artillery,  United 
States  Army,  Fort  Ord,  Calif.  Called  to  active 
duty  July  25,  1941. 

Bollinger,  James  R.,  assistant  engineer. 
Lieutenant,  junior  grade,  Civil  Engineer 
Corps,  Naval  Reserve,  Bureau  of  Yards  and 
Docks,  Navy  Department,  Washington,  D.  C. 
Called  to  active  duty  November  15,  1940. 

Brewer,  Donald,  inspector.  Inducted,  United 
States  Army  by  selective  service,  June  4,  1941. 
Presidio  of  Monterey,  Calif. 

tfcClaskey,  William  H.,  inspector.  Ensign, 
United  States  Naval  Reserve,  assigned  to 
U.  S.  S.  Swordftsh,  Mare  Island,  Calif.  Or- 
dered to  active  duty  June  20,  1941. 

Mathias,  Leigh  H.,  hydrographer,  San  Joa- 
quin  Valley  investigations.  First  lieutenant, 
32d  Infantry,  United  States  Army,  Fort  Ord, 
Calif.  Called  to  active  duty  August  1,  1940. 
With  his  consent,  will  continue  on  active  mili- 
tary duty  for  an  additional  year — to  July  31, 
104J. 

Meng,  Carl  L.,  assistant  engineer.  Captain, 
Quartermaster  Corps  Reserve,  Ninth  Corps 
Area,  Presidio  of  San  Francisco,  Calif. 
Called  to  active  duty  November  26,  1940. 

Pickett,  B.  L.,  associate  engineer.  Captain, 
Corps  of  Engineers,  United  States  Engineer's 
Office.  Mobile,  Ala.  Called  to  active  duty. 

Ross,  J.  Oerald,  assistant  engineer.  Lieu- 
tenant, junior  grade.  United  States  Naval  Re- 
serve. Present  address,  %  Supervisor  of  Ship- 
building, United  States  Navy,  Manitowoc, 
Wis.  Called  to  active  duty  November  4, 
1940. 

COLORADO-BIG  THOMPSON  PROJECT: 

Bingham,  Donald  C..  junior  engineer.  First 
lieutenant,  Field  Artillery  (Reserve),  Camp 
Wallace,  Hitchcock,  Tex.  Called  to  active 
duty  April  20,  1941. 

Damours,  Leon   W.,  junior  engineer.     Re- 


serve, First  lieutenant,  Field  Artillery,  Camp 
Wallace,  Hitchcock,  Tex.  Called  to  active 
duty  April  20,  1941. 

Morgan,  Vra  L.,  junior  engineer.  Reserve, 
first  lieutenant.  Ordnance  Department,  Fort 
Knox,  Ky.  Called  to  active  duty  March  19, 
1941. 

Orr,  William  R.,  senior  engineering  drafts- 
man. Reserve,  first  lieutenant,  Infantry,  82d 
Reconnaissance  Battalion,  Fort  Knox,  Ga. 
Called  to  active  duty  July  1, 1940. 

Showcll,  Carter  S.,  assistant  engineer.  Cap- 
tain, Reserve,  383d  Field  Artillery,  %  Con- 
struction Quartermaster,  San  Miguel,  Calif. 
Called  to  active  duty  October  23,  1940. 

COLUMBIA  BASIN  PROJECT,  WASHINGTON  : 

Dike,  Oscar  D.,  associate  engineer.  Lieu- 
tenant, United  States  Air  Naval  Station,  P.  O. 
Box  3944,  San  Juan,  P.  R.  Called  to  active 
duty. 

Wilbor,  Arthur  Borden,  assistant  engineer. 
Called  to  active  duty  July  14,  1941. 

BOISE  PROJECT: 

Burky,  John  D.,  assistant  engineer.  Lieu- 
tenant, United  States  Naval  Reserve,  Indus- 
trial Department,  Navy  Yard,  Philadelphia, 
Pa.  Called  to  active  duty  June  30,  1941. 

SHOSHONE  PROJECT: 

Kuiper,  Leonard,  Inspector.  Lieutenant, 
Edgewood  Arsenal,  Md.  Called  to  active  duty. 

YAKIMA  PROJECT: 

Hawkins,  Benjamin  F.,  chairman.  Private, 
first  class,  29th  Engineers.  Called  to  active 
duty  February  15,  1941. 

Potect,  Harry  H.,  Junior  engineer.  Squad- 
ron Engineer  Officer  46th  Material  Squadron, 
34th  Air  Base  Group.  Called  to  active  duty 
June  30,  1941. 

Jacobson,  Arthur  O.,  handyman.  Inducted 
June  2,  1941.  Private,  Battery  A,  54th  Field 
Artillery  Bn.  Tng.  Bldg.,  6116,  Camp  Roberts. 
Calif. 


AN  AIRPORT  250  acres  in  size  will  be  built 
on  the  Newton  project,  writes  Resident 
Engineer  I.  Donald  Jerman.  The  construc- 
tion carries  a  Civil  Aeronautics  Authority 
yriint  of  $360,000  as  part  of  the  national  pro- 
gram for  149  new  airfields  in  the  United 
States.  Work  on  the  Logan  city-Cache 
County  airport  is  expected  to  be  completed 
by  1942.  Plans  Include  runways,  taxi  strips, 
draining,  seeding  field  areas,  and  fencing 
Between  200  and  300  workmen  will  be  re- 
quired. There  will  be  either  three  5,500-foot 
runways  or  two  7,200-foot  runways  with  one 
5,200-foot  runway.  Two  of  the  runways  are 
to  be  lighted.  Logan  city  and  Cache  County 


will  construct  the  operation  tower  and  the 
administration  buildings  and  buy  100  addi- 
tional acres. 

CENTRAL  VALLEY  project  concrete  crews 
broke  Boulder  Dam's  placement  record 
August  9  with  a  pour  of  11,790  cubic  yards. 

Boulder's  record  of  10,642  cubic  yards  was 
set  March  20,  1934. 

The  all-time  record  for  concrete  placement 
still  remains  at  Grand  Coulee,  with  20.6S4 
cubic  yards. 

The  Central  Valley  record  was  made  at 
Shasta  Dam.  Five  cableways  carried  the  big 
concrete  buckets  to  block  on  both  abutments 


and  the  spillway.  Three  shifts  were  used, 
beginning  with  the  graveyard  crew  at  mid- 
night, continuing  with  the  day  shift  from  8 
a.  MI.  to  4  p.  in.,  and  ending  with  the  swing 
shift  from  4  p.  m.  to  midnight. 

NEARLY  24,000  acres  on  the  Gila  project 
were  classified  during  July.  Salt  and  soil 
reaction  determinations  were  made  at  the 
laboratory  on  soil  samples  received  from  the 
field.  Percolation  tests  were  completed  on 
test  plots  set  up  In  May  to  determine  the 
feasibility  of  leaching  highly  saline  soils 
of  more  or  less  heavy  texture  on  the  Well 
ton-Mohawk  division. 
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Cement  for  Grand  Coulee  Dam 

By  OSCAR  D.  DIKE,  Associate  Engineer 


GRAND  COULEE  DAM,  power  houses,  and 
pumping  plant  contain  10,500,000  cubic  yards 
of  concrete  which  have  required  nearly 
11,000,000  barrels  of  bulk  cement  in  addition 
to  190,000  barrels  of  sacked  cement. 

This  unprecedented  amount  of  cement  for 
use  on  a  single  job  was  purchased  by  the 
Bureau  of  Reclamation  and  furnished  to  the 
construction  contractors  as  needed.  The 
purchases  were  all  based  upon  competitive 
bid  prices,  and  were  made  from  the  five  ce- 
ment companies  in  the  State  of  Washington 
except  for  a  short  period  during  1939.  Con- 
crete production  then  was  so  rapid — 536,264 
cubic  yards  in  October  1939 — that  the  local 
companies  could  not  supply  the  demand,  and 
additional  cement  was  imported  from  three 
companies  in  California,  and  one  in  Montana. 

Types  used. — Two  general  types  of  cement, 
modified  and  low-heat,  were  used  for  the 
major  part  of  the  dam  construction.  Special 
work  on  the  project  required  other  kinds, 
including  standard,  high-early,  Medusa  white, 
and  lumnite  cements. 

The  accompanying  table  shows  the  type, 
quantities,  net  delivered  cost,  and  chemical 
and  physical  properties  of  the  cements  pur- 
chased under  the  three  main  specifications. 

The  basic  differences  between  the  modi- 
fied and  low-heat  cement  were  in  the  speed 
of  early  chemical  action  or  hydration  and  the 
total  amount  of  heat  generated.  The  two 
types  were  not  composed  of  different  mate- 
rials but  of  different  proportions  of  the  same 
materials.  Low-heat  cement  does  not  gen- 
erate as  much  heat  nor  liberate  it  as  rapidly 
as  the  modified  cement;  it  has,  therefore, 
proved  to  be  advantageous  for  construction 
of  mass  concrete  as  there  is  less  tendency  to 
produce  cracks  by  shrinkage.  But  on  the 
other  hand  low-heat  cement  does  not  develop 
its  strength  as  rapidly  as  does  the  modified 
cement.  This  is  a  handicap  for  some  kinds 
of  construction  as  the  forms  have  to  be  kept 
in  place  for  a  longer  period.  Under  similar 
curing  conditions,  both  types  develop  nearly 
the  same  strength  at  90  days. 

Both  types  were  received  in  bulk,  although 
some  modified  cement  and  all  the  special  ce- 
ments were  received  sacked.  The  handling 
of  such  great  quantities  of  cement  was  one 
of  the  tasks  requiring  extraordinary  methods 
at  Grand  Coulee  Dam.  The  bulk  cement  was 
mostly  used  through  the  mixing  plants  for 
concrete  in  the  dam,  while  the  sacked  cement 
was  used  for  grouting  the  foundations,  patch- 
ing, and  like  work. 

Quantities  used. — Construction  to  Septem- 
ber 1940  had  required  the  following  quanti- 
ties:  10,S78,414  barrels  of  bulk  cement  used 
in  10,446,983  cubic  yards  of  concrete  for  the 
dam,  pumping  plant,  and  power  houses,  an 


average  of  1.04  barrels  per  cubic  yard  of  con- 
crete; 170,463  barrels  of  sacked  cement  used 
for  grouting  the  foundations  of  the  dam, 
where  pressures  up  to  1,000  pounds  per  square 
inch  were  used;  and  19,480  barrels  of  bulk 
cement  used  to  grout  the  vertical  contraction 
joints  between  the  blocks.  The  contraction 
joint  openings,  up  to  about  3/16-inch  maxi- 
mum, were  caused  by  shrinkage  of  the  con- 
crete on  cooling.  The  cement  for  these  open- 
ings was  received  in  bulk  and  then  screened 
by  the  Government  to  eliminate  lumps. 

All  cement  was  shipped  in  standard  box 
cars.  Those  for  bulk  cement  had  special  bulk- 
heads which  preserved  an  aisle  between  the 
doors  and  kept  the  cement  from  wasting  out 
under  the  doors.  Shipments  were  received 
by  the  construction  contractors  at  Odair, 
Wash.,  and  hauled  by  them  over  a  Govern- 
ment-owned railroad  30  miles  to  the  dam  site. 
Control  over  these  shipments  was  so  import- 
ant that  daily  telephone  reports  of  car  move- 
ments were  obtained  by  the  contractors  from 
each  company  furnishing  cement. 

Construction  of  the  dam  was  completed, 
under  two  consecutive  contracts,  by  two  con- 
tractors. The  second  contractor's  cement 
handling  equipment  was  similar  to  that  used 
by  the  first  except  for  larger  unloading  ma- 
chines of  later  design. 


Unloading  the  cement. — The  contractor  had 
an  unloading  platform  on  which  were  located 
unloading  machines  and  pipe  lines  connected 
with  the  different  silos.  On  arriving  at  the 
storage  plant  the  cement  was  unloaded  by 
the  contractor  into  one  of  the  eleven  5,200- 
barrel  steel  storage  silos  by  means  of  mobile 
rubber-tired  unloading  machines.  Each  ma- 
chine was  operated  by  five  electric  motors, 
one  for  each  of  the  two  supporting  wheels, 
one  for  each  of  the  two  flat  disks  used  to 
feed  the  screw,  and  one  to  turn  the  screw. 
The  machines  picked  up  the  cement  from  the 
car  by  means  of  the  rotating  disks,  which  fed 
a  screw  similar  to  that  in  a  meat  grinder. 
Upon  entering  a  chamber  from  the  screw  the 
cement  was  aerated  and  forced  by  com- 
pressed air  into  the  pipe  line  leading  to  the 
silo. 

Each  unloading  pump  had  a  capacity  of  600 
barrels  per  hour  when  used  to  clean  the  cars 
only  roughly.  A  maximum  of  125  cars  was 
unloaded  by  3  machines  in  24  hours.  The 
operator  stood  in  the  car  doorway  and  con- 
trolled all  movements  of  the  machine  by 
means  of  an  electric  control  wand  attached 
by  cable  to  the  unloader.  Final  car  clean- 
up was  handled  at  another  unloading  station 
where  the  cement  was  scraped  from  the  car 
by  means  of  a  Clark  shovel,  a  plywood  board 


Modified  and  low-heat  cementt  uted  at  Grand  Coulee  Dam 
SPECIFICATION  Ml 


Net 

Chemical  analyses 

Compound  composition 

Compressive 
strength 

Cement 
mill 

Type 

Bbl. 

deli- 
vered 

Spec, 
surface 

cost 

Loss 

Ins. 

SOi 

MgO 

Free 
CaO 

CtS 

C.S 

C,A 

C4AF 

7-day 

28-day 

A 

Modified... 

2,208,000 

$1.92 

1990 

0.9 

0.2 

1.4 

2.6 

0.8 

49 

29 

5 

11 

2,270 

4,380 

B 

Modified.... 

302,000 

1.92 

1890 

.7 

1 

1.6 

1.2 

.8 

44 

28 

5 

16 

2,300 

4,360 

C 

Modified  

901,000 

1.92 

1900 

.7 

1 

1.3 

1.5 

.7 

4S 

29 

5 

15 

2,600 

4,740 

D 

Modified.... 

.-.*;.  o»o 

1.92 

2020 

1.0 

1 

1.7 

2.2 

.6 

48 

29 

5 

12 

3,020 

5,710 

E 

Modified... 

.-•.'LOCK! 

1.92 

2010 

.< 

1 

1.6 

1.0 

.8 

47 

30 

3 

14 

2,550 

4,660 

F 

Modified.... 

471,000 

1.92 

1960 

1.0 

2 

1.5 

2.6 

1.0 

46 

23 

6 

18 

2,900 

4,760 

SPECIFICATION  1077-D 


A 

Low-heat  

996,000 

$2.03 

1940 

0.9 

0.1 

1.8 

2.1 

0.5 

30 

47 

6 

12 

,195 

3,090 

B 

Low-heat  

204,000 

2.03 

1985 

.6 

1 

.8 

1.3 

.5 

26 

45 

5 

18 

,115 

2,850 

C 

Low-heat  

IJOO.IKIO 

2.03 

1890 

.9 

1 

.5 

1.9 

.5 

35 

40 

5 

16 

,155 

2,910 

D 

Low-heat... 

'.IS.OUfl 

1.97 

1840 

.8 

1 

L7 

2.1 

.3 

26 

51 

5 

12 

,100 

4,485 

Di 

Modified  

138,000 

1.97 

1915 

.9 

1 

.5 

2.2 

.5 

44 

33 

5 

12 

,480 

5,315 

E 

Low-heat  

•J.V).  IKKI 

2.09 

1985 

.6 

1 

.7 

0.9 

.2 

27 

50 

4 

14 

,250 

4,125 

F 

Low-heat  

200,000 

2.02 

1990 

1.0 

2 

.6 

2.1 

.7 

26 

45 

6 

17 

,385 

3,650 

SPECIFICATION  1237-D 


A 

Low-heat  

1,419,000 

$2.09 

1900 

1.1 

0.2 

1.8 

2.3 

0.6 

30 

46 

5 

13 

1,235 

2,930 

B 

Modified  

64,000 

2.09 

1940 

.8 

1 

.7 

1.2 

.8 

48 

26 

5 

16 

2,680 

4,580 

C 

Low-heat  

>,:«).  into 

2.05 

1875 

.8 

1 

.5 

1.7 

.5 

28 

46 

5 

15 

1,170 

2,760 

D 

Low-heat.. 

2M.HOO 

2.09 

1910 

1.0 

1 

.8 

2.0 

.5 

25 

51 

6 

12 

1,340 

5,290 

D, 

Modified  

190,000 

2.09 

1950 

1.0 

1 

.7 

2.0 

.8 

31 

46 

5 

11 

2,610 

5,290 

E 

Low-heat  — 

254,000 

2.19 

1990 

.8 

1 

.6 

1.0 

.3 

27 

50 

3 

14 

1,145 

3,840 

F 

Low-heat  

183,000 

2.09 

1920 

1.1 

3 

.6 

2.2 

.7 

26 

47 

5 

16 

1,355 

3,630 

F, 

Modified  

189.000 

2.04 

1910 

.9 

1 

.7 

1.9 

.7 

45 

29 

6 

13 

2,580 

4,471 

a 

Low-heat  

266,000 

2.27 

2020 

.9 

1 

.7 

1.6 

.3 

27 

46 

4 

17 

1,070 

3,040 

H 

Low-heat  

47,000 

2.42 

1990 

.8 

1 

2.0 

1.6 

.5 

27 

44 

6 

15 

1.390 

3,265 

I 

Low-heat  

92,000 

2.39 

1920 

.7 

1 

.6 

1.4 

.4 

26 

50 

4 

15 

1,225 

4,690 

J 

Low-heat  

113,000 

2.41 

1955 

.7 

1 

.5 

1.5 

.5 

31 

46 

5 

13 

1,305 

3,665 

Total  all  contracts,  11,129,000. 
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•I 

The  cement  unloading  monster. 

held  vertically  against  the  floor  and  moved 
by  a  tagger  hoist.  The  Government  require- 
ments for  cement  car  clean-up  were  rigid. 
Not  over  30  pounds  were  allowed  to  remain 
in  n  car  after  cleaning. 

Three  unloading  stations  were  required. 
Cement  could  be  pumped  to  any  of  the  nine 
primary  storage  silos  from  each  station.  On 
the  un  loading  platform  were  panel  boards 
with  lights  to  indicate  the  silo  into  which 
the  cement  from  each  station  was  being 
unloaded. 

Each  kind  and  brand  of  cement  was  stored 
in  a  separate  silo.  All  silos  storing  the  same 
type  of  cement,  low-heat  or  modified,  were 
connected  together  at  the  tops  by  large  pipes. 
The  connection  prevented  the  direct  exhaus- 
tion of  compressed  air  used  in  pumping  the 
cement  and  avoided  the  loss  of  cement  dust 
Into  the  outside  air.  This  arrangement  was 
nearly  as  satisfactory  as  the  use  of  regular 
cloth  bag  dust  collectors  like  those  at  the 
mixing  plants. 

Blending  the  cement. — The  Government 
specifications  under  which  both  the  low-heat 
or  modified  cement  was  manufactured  were 
the  same.  Because  of  variations  in  physical 
characteristics,  including  a  slight  difference 
in  color  of  the  several  brands,  it  was  neces- 
sary to  mix  them  for  the  Hnal  low-heat  ce- 
ment blend,  and  the  modified  cement  blend  in 
order  to  maintain  a  uniformity  of  the  cement 
supply  throughout  the  job. 

Blending  was  accomplished  by  drawing  the 
cement  from  the  bottoms  of  the  silos  at  pre- 
determined rates,  allowing  it  to  mix  during 
passage  through  the  screw  conveyor  and 
then  transporting  it  by  bucket  conveyor  to 
one  of  the  two  blended  cement  storage  silos. 

Pumping  to  Mixing  Plants 

The  cement  was  pumped  to  the  mixing 
plants  by  Fluxo  or  Fuller-Kinyon  cement 
pumps.  The  Fluxo  pump  was  used  for  the 
low-heat  cement.  It  was  composed  of  two 
60-barrel  steel  tanks  connected  to  a  14-Inch 
steel  pipe  line.  The  tanks  were  filled  from 
the  blended  cement  silos  and  were  used  alter- 
nately. After  n  tank  WHS  tilled  with  cement. 
air  tinder  100  pounds  per  square  inch  pressure 
was  applied,  and  the  cement  and  air  were 


exhausted  into  the  pipe  line.  The  aerated 
cement  was  carried  along  with  the  swiftly 
moving  air  5,900  feet  to  the  top  of  the  mixing 
plant  in  about  3  minutes  when  using  a  booster 
air  supply,  and  there  was  caught  in  another 
steel  tank  equipped  with  a  cloth  bag  dust  col- 
lector. Sending  the  cement  through  the  line 
in  tliis  manner  left  deposits  along  the  line  but 
succeeding  shots  of  air  picked  up  preceding 
deposits.  There  was  apparently  little  tend- 
ency of  the  cement  to  plug  the  line  but  it  was 
impossible  to  use  the  same  pipe  line  for  both 
low-heat  and  modified  cements  without  unde- 
sirable contamination. 

The  Fuller-Kinyon  pump  was  used  for  the 
modified  cement.  It  was  of  stationary  design 
but  bad  an  action  similar  to  that  of  the  car 
unloading  machines.  It  sent  a  continuous 
stream  of  aerated  modified  cement  through 
an  8-inch  pipe  line  to  the  mixing  plant.  This 
pump  received  its  load  directly  from  the  base 
of  the  modified  cement  storage  silo,  as  this 
cement  was  received  from  only  one  company 
at  a  time,  during  most  of  the  construction 
period  under  the  second  contract,  and  there- 
fore did  not  require  blending.  All  the  ce- 
ment received,  however,  under  the  first  con- 
tract, for  the  foundations  of  the  dam,  was 
modified  cement,  blended  and  handled  by  the 
Fluxo  pumps. 

Close  supervision  was  maintained  by  the 
Bureau  of  Reclamation  over  cement  produc- 
tion and  handling.  Before  the  cement  was 
shipped  from  the  mills  it  was  tested  chemi- 
cally and  physically  by  the  United  States 
Bureau  of  Standards  for  the  Bureau  of  Rec- 
lamation. Results  from  these  tests  were 
transmitted  to  the  Bureau  of  Reclamation.  A 
Government  inspector  was  employed  each 
shift  at  the  storage  silos  to  inspect  the  cars 
as  received,  to  note  any  loss  while  in  transit, 


and  to  supervise  the  unloading  and  blending 
of  the  cement. 


"THK  MAN  mi  the  Job"  at  Grand  Coulee  Dam 
Is  a  seldom-ruffled  individual  who  long  ago 
has  ceased  to  wonder  lit  the  Blunt  si/."  of  Hie 
structure  or  Its  component  parts.  Now  and. 
then,  however,  a  new  fuct  pop*  up  to  startle 
even  him.  Such  a  figure  wax  made  known  re- 
cently when  engineers  declared  20,000  Macks 
of  cement  were  used  to  fill  the  1,677  miles  of 
pipe  through  which  I  he  water  circulated  to 
reduce  the  temperature  of  the  10%  million 
cubic  yards  of  concrete  In  the  dam. 

The  21  carloads  of  cement,  sufficient  to  build 
more  than  1%  miles  of  standard  highway, 
were  forced  Into  the  tubing  in  the  form  of 
grout,  after  the  job  of  circulating  cold  Co- 
lumbia River  water  through  the  various  em- 
bedded networks  was  finished. 

Gruud  Coulee  Dam  was  artificially  cooled 
to  remove  heat,  always  created  by  the  reaction 
between  water  and  cement,  and  thereby  JUT 
vent  later  damage  from  expansion  and  subse- 
quent shrinkage.  The  cooling  water  carried 
away  more  heat  than  would  be  liberated  In 
burning  30,000  tons  of  coal.  From  135  degrees 
Fahrenheit  of  the  concrete  the  temperature 
was  reduced  to  45  degrees. 


HARVESTING  of  cantaloups,  honeydew 
melons,  and  watermelons  ended  on  the  Yunia 
project  the  latter  part  of  July.  Threshing  of 
flax  was  about  95  percent  complete,  and  har- 
vesting of  alfalfa  seed  was  well  under  way 
with  yields  reported  fair  by  Supt.  C.  B. 
Elliott.  Yuma's  long-stapled  cotton  was  said 
to  look  good ;  land  was  under  preparation  for 
fall  lettuce. 


Cement  storage  silos  and  unloading  platform,  Grand  Coulee  Dam. 
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Pioneer  Dam  Replaced  in  Utah 

By  I.  DONALD  JERMAN  In  Charge  of  Construction 


THE  NEWTON  DAM  on  Clarkston  Creek  in 
Utah  will  replace  and  in  large  part  sub- 
merge the  first  water-storage  reservoir  in  the 
State  where  modern  irrigation  was  started 
by  the  Mormon  people  in  1847. 

This  new  dam  is  the  major  structure  of  the 
Newton  project,  the  first  Water  Utilization 
and  Conservation  project  launched  in  Utah. 
When  it  is  finished,  it  will  create  a  reservoir 
of  5,200  acre-feet  of  capacity  and  will  raise 
the  waters  of  Clarkston  Creek  to  within  3% 
feet  of  the  high-water  line  of  the  old  reser- 
voir a  half  mile  farther  upstream  where  the 
pioneers  stored  1,500  acre-feet  of  water. 

There  is  an  interesting  story  in  the  trib- 
ulations of  the  people  who  were  making  for 
themselves  so  long  ago  new  homes  in  the 
Cache  Valley  and  in  the  determination  which 
was  reflected  in  the  construction  by  them  of  a 
dam  using  only  the  rude  farm  tools  which 
they  had. 

President  Brigham  Young  of  the  Mormon 
Church  wanted  settlements  established  in 
all  parts  of  Utah  territory.  Accordingly,  un- 
der the  leadership  of  Peter  Maughan,  a 
number  of  colonists  located  in  the  Cache 
Valley  near  the  present  town  of  Wellsville, 
Utah,  in  September  1856.  The  Utah  War  in 
1858  *  caused  the  settlers  to  leave,  but  in 
the  early  spring  of  1859  they  rapidly  returned, 
and  a  number  of  new  settlements  were 
located.  These  were  along  the  east  side  of  the 
valley  where  the  main  rivers  and  creeks 
were  found  and  irrigation  and  culinary  water 
could  be  most  easily  obtained.  They  were 
Providence,  Logan,  Mendon,  Smithfield,  and 
Richmond. 

And  the  following  year,  1864,  Hyrum,  Mill- 
ville,  Paradise,  Hyde  Park,  and  Franklin 
were  founded.  Later  Franklin  became  a 
part  of  the  Idaho  territory  and  the  oldest 
settlement  in  that  state. 

The  settlers  who  arrived  later  were  forced 
to  go  to  the  west  side  of  the  valley  on  some 
of  the  smaller  streams.  The  two  main  settle- 
ments to  be  located  on  the  west  side  were 
Clarkston  and  Newton,  Utah.  These  two 
towns  are  the  ones  that  will  benefit  from  the 
construction  of  the  Newton  project. 

Clarkston  is  in  the  northwest  of  Cache 
Valley.  It  was  settled  in  1864  and  later 
resettled  in  1867.  The  settlers  located  on  a 
flat  but  the  water  was  not  of  good  quality 
and  caused  some  sickness.  President  Young 
advised  them  to  move  to  higher  ground, 
which  was  done. 

Clarkston  was  miles  from  other  settlements 
and  there  was  serious  Indian  trouble  in  other 
parts  of  the  valley,  so  it  was  decided  that  the 


Historical  Marker 

THE  INSCRIPTION  on  a  marker 
placed  by  the  William  F.  Rigby  and 
John  Jenkins  Camps  of  the  Daughters 
of  the  Utah  Pioneers,  for  the  first 
Utah  reservoir  reads: 

"Located  :P2  miles  north  of  this 
marker  the  first  reservoir  in  Utah  was 
begun  in  1871  and  completed  in  en- 
larged form  in  1886  after  going  out 
three  times.  Length  of  dam  127  feet, 
height  28  feet,  made  of  earth  and  rocks, 
cost  $10,000  reservoir  length  1%  miles, 
capacity  1,566  acre-feet.  Original  build- 
ing committee,  Bishop  William  F. 
Rigby,  Franklin  W.  Young,  Stephen 
Catt,  Swen  Jacobs,  and  John  Jenkins. 
First  caretakers  and  watermasters, 
John  Griffin,  A.  P.  Welshman,  and 
Jonas  N.  Beck." 


1  Refer  to  History  of  Utah  (ch.  19)  by  Bancroft. 


people  must  move  to  Smithfleld,  Logan,  and 
other  places.  Indian  John,  who  was  a  chief 
under  the  great  old  Indian  chief,  Washakie, 
claimed  all  land  west  of  Bear  River,  includ- 
ing Clarkston.  He  demanded  150  beeves  and 
quantities  of  flour  in  exchange  for  the  land. 
A  compromise  was  finally  made  for  a  few 
beeves  and  several  hundred  pounds  of  flour 
for  the  land.  In  1867  the  people  returned  to 
Clarkston.  President  Young  now  advised 
them  to  build  a  fort  and  a  public  corral  for 
their  protection,  which  they  did. 

Severe  winters  sometimes  visit  the  Cache 
Valley.  One  is  recorded  by  Chief  Sagwitch, 
who  was  old  when  the  first  white  man  came. 
He  said  in  his  fourth  year  in  the  valley,  which 
must  have  been  about  1774,  snow  began  falling 
early  in  the  autumn,  and  reached  such  a  depth 
that  the  Indians  became  alarmed  and  fled  to 
the  Great  Salt  Lake  Valley.  He  said  it  was 
well  they  did  because  the  snow  reached  a 
depth  of  14  feet,  and  the  next  spring  when 
they  returned  the  Indians  found  only  7  sur- 
vivors of  a  formerly  great  herd  of  buffalo,  and 
few  other  wild  things.  The  Indians  killed  the 
few  remaining  buffalo  for  food.  This  was  ap- 
parently the  last  stand  of  buffalo  in  the  Cache 
Valley,  for  the  whites  found  piles  of  old  buf- 
falo bones,  but  never  any  live  buffalo. 

Clarkston  had  some  severe  winters  with 
drifting  snow,  and  it  was  finally  decided  that 
the  settlement  should  be  abandoned  and  re- 
located southward  at  the  present  site  of  New- 
ton. The  snow  did  not  drift  so  much  in  that 
area  and  it  would  be  a  better  place.  As  a  re- 
sult, several  of  the  families  moved  from  Clarks- 


ton. They  first  called  their  settlement  "New 
Town,"  and  later  Newton.  It  had  already 
been  surveyed  by  County  Surveyor  James  H. 
Martineau  and  was  ready  to  be  occupied. 

The  people  who  remained  in  Clarkston  and 
those  who  returned  retained  their  water 
rights  in  Clarkston  Creek.  That  left  only  one- 
fourth  interest  in  the  creek  for  the  people  be- 
low who  were  residing  downstream  in  Newton. 
It  was  a  long  distance  for  a  small  quantity  of 
water  to  flow,  especially  in  dry  years.  In  1870 
there  was  a  disastrous  shortage  of  water  in 
Newton.  The  water  in  Clarkston  Creek  dis- 
appeared before  it  could  be  put  on  the  lands, 
and  no  crops  or  gardens  were  grown.  The  peo- 
ple became  discouraged.  There  was  little  if 
any  seed  wheat  for  the  next  season.  Arrange- 
ments were  made  to  borrow  600  bushels  of 
wheat,  for  which  they  gave  a  mortgage  on 
the  whole  south  field  of  the  town  of  Newton. 
The  interest  was  1  peck  on  a  bushel.  It  took 
4  years  to  pay  this  debt. 

More  irrigation  water  was  an  absolute 
necessity.  President  Young  recommended  a 
site  for  a  reservoir  east  of  Clarkston  and 
north  of  Newton  on  Clarkston  Creek.  A  pub- 
lic meeting  was  held  in  March  of  1871  and 
the  settlers  voted  to  construct  a  dam.  There 
were  some  skeptics,  of  course,  who  thought 
the  dam  would  not  be  carried  to  completion, 
but,  generally  speaking,  the  people  attacked 
the  work  with  a  strong  determination  to  suc- 
ceed. It  was  agreed  that  the  farmers  should 
receive  water  in  proportion  to  the  labor  ex- 
pended on  the  reservoir.  It  was  decided  to 
place  the  dam  across  the  hollow  in  which  the 
Clarkston  Creek  flowed  toward  Newton. 
Construction  began  in  1872. 

Construction  equipment  at  this  time  was 
limited  to  the  meager  farm  tools  that  were 
available,  thus  necessitating  much  hard  labor 
over  several  years.  After  2  years,  however, 
it  was  possible  to  use  the  reservoir  to  store 
a  small  amount  of  water.  This  was  of  con- 
siderable assistance  to  the  people,  and  it 
encouraged  them. 

The  farming  area  in  the  vicinity  of  Newton 
and  Clarkston  continued  to  increase.  Eventu- 
ally the  1,500  acre-feet  of  storage  made 
available  by  the  dam  was  hardly  enough.  In 
1918  surveys  were  made  by  T.  H.  Humphreys 
for  the  construction  of  a  reservoir  to  be 
placed  downstream  from  the  old  reservoir. 
These  investigations  were  carried  on  under 
the  direction  of  private  engineers  and  the 
Utah  State  Engineer,  and  in  1938  were  turned 
over  to  the  Bureau  of  Reclamation  for  further 
study.  From  this  developed  the  Newton 
project,  approved  under  the  Case- Wheeler  Act, 
and  a  new  reservoir  after  nearly  70  years 
will  replace  the  hand-built  pioneer. 
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Congressman  Taylor  Dies 


AFTEK  a  lifetime  of  public  service  of  im-s- 
timnble  benefit  to  Reclamation,  the  West, 
and  to  the  country  as  a  whole,  Congrcssm:m 
Edward  T.  Taylor  of  Colorado  died  last 
mouth  in  a  Denver  hospital. 

Congressman  Taylor  was  83.  His  lengthy 
public  service  began  in  1884.  He  was  elected 
to  the  Congress  in  1909  and  served  17  suc- 
cessive tenns,  establishing  a  record  of  con- 
tinuous legislative  service  in  that  body. 

He  authored  more  than  100  Federal  laws, 
Including  the  Taylor  Grazing  Act.  He  was 
regarded  us  the  father  of  water-right  legis- 
lation in  Colorado,  and  his  influence  on 
Kei •lauiMtion  in  the  West  was  tremendous. 
He  authored  the  Reclamation  Extension  Act 
of  1914,  coauthored  the  Omnibus  Extension 
Act  of  1026. 

II is  beneficial  influence  on  western  recla- 
mation was  most  greatly  exercised  through 
his  membership  for  the  past  20  years  on  the 
House  Committee  on  Appropriations.  He 
was  the  shepherd  of  Interior  Department 
and  Bureau  of  Reclamation  finances. 

Congressman  Taylor  was  born  in  Illinois 
in  1858.  His  family  moved  soon  afterward 
to  Kansas,  where  he  became  a  farm  boy  who 
knew  the  grip  of  reins  and  the  swing  of  a 
liitehfork  long  before  he  could  see  his  way 
clear  to  an  education.  He  herded  stock  at 
8  and  sat  in  a  saddle  until  he  was  19  before 
he  managed  to  enter  Leavenworth  (Kansas) 
High  School,  where  he  covered  8  years  of 
schooling  in  4. 

To  obtain  his  college  education  Congress- 
man Taylor  went  to  live  with  his  uncle  in 
Colorado.  He  slept  in  his  uncle's  law  office 
and  saved  his  salary  as  principal  of  the  Lead- 
vllle  High  School  in  order  to  attend  the 
University  of  Michigan,  from  which  he  was 
graduated  In  1884. 

As  a  young  district  attorney  in  Colorado, 
Congressman  Taylor  adjudicated  the  water 
rights  of  more  than  a  thousand  Colorado 
ranchmen.  In  a  region  where  water  meant 
more  than  life,  Mr.  Taylor's  decrees  system- 
atized water  priorities  and  put  an  end  to 
the  bloodshed  among  warring  ranchers  and 
toepmen. 

This  early  experience  and  realization  of 
the  vital  place  of  water  in  the  life  of  the  arid 
\W~t  affected  Mr.  Taylor's  attitude  toward 
public  legislation  the  remainder  of  his  life. 
He  became  convinced  that  Reclamation  was 
more  essential  to  the  development  of  the 
U  than  any  other  Governmental  activity. 
He  devoted  himself  wholeheartedly  to  legis- 
lation which  would  encourage  Reclamation 
and  the  growth  of  the  \\V-i. 

One  little  known  incident  reveals  the 
gth  of  his  conviction  of  the  importance 
of  Reclamation.  In  1928,  when  former  Con- 
gressman  1'h  1 1  Swing  of  California  was  making 
every  effort  to  get  committee  approval  for  the 
Boulder  Canyon  Project  Act,  Mr.  Taylor  was 


a  member  of  the  committee,  but  ill  in  a  local 
hospital.  Congressman  Swing  telephoned 
word  that  the  committee  was  evenly  dead- 
locked, that  the  bill  would  be  -helved  unless 
Mr.  Taylor  cast  his  deciding  vote.  Without 
hesitation,  Mr.  Taylor  permitted  himself  to 
be  placed  in  an  ambulance  and  brought  to  the 
Capitol.  The  committee  reported  out  the  bill. 
Mr.  Taylor  considered  that  his  own  early 
life,  characterized  by  toil  and  hardship,  was 
a  reflection  of  western  life.  Just  as  he  him- 
self had  weathered  years  of  hardship  on  the 
farm  and  worked  for  an  education,  and  then 
assumed  a  constructive  position  in  the  coun- 
try's progress,  so  the  West  (he  would  say) 
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was  overcoming  its  problems  and  successfully 
mastering  the  requirement  of  permanent 
settlement. 

The  consistent  economic  advance  of  the 
West,  he  believed,  was  mainly  due  to  Reclama- 
tion— which  meant  farms,  homes,  cities,  and 
industries,  a  stable,  permanent  progress,  bal- 
ancing and  assisting  the  forward  march  of 
the  Nation. 

In  conversation,  Mr.  Taylor  constantly  em- 
phasized the  importance  of  the  role  played 
by  early  Reclamation  lenders.  He  declared 
that  work  for  Reclamation  was  work  for  the 
West  and  the  country  at  large,  and  that  he 
was  willing  to  remain  In  harness  until  his 
death  in  order  to  see  that  the  work  was 
carried  on. 

From  the  time  of  his  early  efforts  to 
straighten  out  water  legislation  in  Colorado, 
and  his  membership  on  the  House  committee 
on  irrigation,  Reclamation  received  Mr.  Tay- 
lor's constant  attention.  His  place  In  the 
roster  of  the  builders  of  the  West  Is  assured. 

LOW-COST  power  is  needed  to  develop  min- 
eral resources  of  the  West 


BOULDER  CANYON  PROJECT,  NEVADA-ARI- 
ZONA: Mapping  Lake  Mead,  by  Carl  B.  Brown,  Soil 
I'oiiHiTvntlnn  Service,  U.  8.  Department  of  Agricul- 
ture Article  In  Geographical  Review  July  1941, 
p.  383.  Treats  subject  of  accumulation  of  gilt  In 
nservolr. 

CHEMICAL  COMPOSITION  OF  GROUND 
WATKKN.  by  M.  K.  Huberty.  Associate  Professor 
of  Irrigation,  University  of  California,  Civil  Engi- 
neering, August  1041,  pp.  494-S.  Treats  chemical 
composition  of  ground  water  as  related  to  agricul- 
ture— general  aspects  of  water  characteristics  In 
daily  life,  and  the  source,  distribution,  and  cbemlcal 
composition  of  ground  water  effect  upon  the  lives 
nnd  industry  of  large  groups  of  the  population. 

COLORADOBIO  THOMPSON  PROJECT:  "Merc- 
Ing  the  Divide"  Business  Week,  June  21,  1041.  p.  20. 
Paragraph  referring  to  the  engineering  feat  of  bor- 
ing a  13  mile  tunnel  under  the  crest  of  the  Conti- 
nental Divide  to  carry  Colorado  Blver  water  from 
the  western  slope  of  tbe  Rockies  to  the  eastern 
slope's  arid  farmlands. 

COLORADO  RIVER  AQUEDUCT  METROPOLI- 
TAN WATER  DISTRICT,  CALIFORNIA,  by  John 
11  D.  Blanke.  The  International  Engineer,  July  1041, 
p.  197,  Illustrated.  Building  largest  softenlng- 
fllterlnR  plant. 

"RIVER  IN  THE  DESERT":  Time  Magazine,  June 
30,  p.  16.  Article  on  benefits  from  *  186.000,000 
aqueduct  system  which  carries  Colorado  River  water 
to  southern  California  cities. 

COLORADO  RIVER  AQUEDUCT  GOES  TO 
WORK,  by  Don  J.  Klnsey,  assistant  to  General  Man- 
ager Metropolitan  Water  District  of  Southern  Cali- 
fornia. Water  Works  Engineering,  June  1941,  pp. 
705-708,  712,  763,  764.  Detailed  description  of 
project  from  beginning. 

CORROSIVE  EFFECT  OF  INORGANIC  FERTI- 
LIZERS OX  CONCRETE,  by  Arthur  F.  Plllsbury, 
Civil  Engineering.  June  1941,  pp.  348-349.  Ferti- 
lizers distributed  by  irrigation. 

<-K \TRAL  VALLEY  PROJECT.  CALIFORNIA: 
Placing  concrete  in  Friant  Dam  passes  tbe  millionth 
yard  mark.  Southwest  Builder  and  Contractor, 
June  6.  1941,  pp.  58,  60. 

GRAND  COULEE  DAM.  WASHINGTON:  Enid- 
muring  News-Record,  July  17,  1941,  pp.  72-73. 
Trashrnek  anil  drum  gate  de-icers  of  new  design 
on  Grand  Coulee  Dam. 

"WILDERNESS  BATTLEGROUND,"  by  Richard 
L.  Neuberger,  New  Republic,  June  23,  1941,  p.  855. 
Comments  on  Bureau  of  Reclamation's  program  as 
"conservation  of  resources  Is  a  part  of  national 
defense." 

IRRIGATION  PUMPING  WITH  ELECTRIC 
POWER:  Article  In  Agricultural  Engineering,  July 
1941,  p.  257,  by  Aldert  Molenanr.  Agricultural  En- 
gineer. Rural  Electrification  Administration,  De- 
partment of  Agriculture.  Reprint  of  a  paper  pre- 
sented before  the  Rural  Electric  Division  at  the 
mutual  im-rtlng  of  the  American  Society  of  Agri- 
cultural Engineers  at  Knoxvllle.  Tennessee.  June 
1941. 

KESDRICK  PROJECT.  WYOMING:  Grouting  con- 
traction joints,  Semlnoe  Dam.  Technical  Memoran- 
dum No.  617. 

MORE  ELECTRIC  POWER:  "Rising  Need  for  Dt- 
fi-nse."  T.  S.  News.  July  4.  1941.  p.  SO.  Article 
deals  with  pooling  existing  power  resources  and 
speeding  power  production. 

MULTIPLE  PURPOSE  RESERVOIR  OPERA- 
770 .V:  Hy  Nicholas  W.  Bowden.  Part  II.  (In  combi- 
nation systems  with  several  units.)  Civil  Engi- 
neering. June  1041.  pp.  337-340.  (Part  I  listed  In 
July  Era.) 

NSW  CONCRETE  SPKCIFICATIOX8:  The  Bulle- 
tin, The  Hydro-Electric  Power  Commission  of  Can- 
ada. May  1941.  pp.  152-161.  Incl.  Specifications  for 
preparation  of  concrete  printed ;  placing  and  curing 
to  follow. 
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POWER  FOR  DEFENSE:  Electrical  West,  June 
1941,  pp.  55-60.  Illustrated  description  of  power 
facilities,  present  and  future,  Involving  Bouldi-r, 
Parker,  Bonnevllle-Coulw,  and  Grand  Coulee,  Cen- 
tral Valley  through  Shnnta  Dam,  Colorado-Big 
Thompson  through  Green  Mountain  Dam. 

THE  1941  REOLA.11A.TION  PROGRAM:  Pncific 
Builder  and  Engineer,  August  1941,  pp.  46-fiO. 
"Largest  reclamation  program  in  history  gets  under 
way."  Lists,  with  short  description,  projects  for 


which  funds  have  been  appropriated  by  current 
Congress,  amount  $93.742.000. 

SACO  DIVIDE  PROJECT,  tlOXTANA:  Montana 
Reclamation  project  approved  under  Water  Con- 
servation Program.  Western  Construction  News, 
May  1041,  p.  143. 

SHASTA  DAM-CENTRAL  VALLEY  PROJECT, 
CALIFORNIA:  Trial-load  analysis  of  nonlinear 
stress  changes  in  Shasta  Dam  due  to  earthquake 
effects.  Technical  Memorandum  No.  618. 


PACIFIC  CONSTRUCTORS  HIT  MILLION-YARD 
MARK  ON  SHASTA  POURING:  Pacific  Koad  Build- 
er and  Engineering  Eeview,  May  1941,  pp.  6,  7,  8, 14. 
With  list  of  previous  articles  from  same  publication, 
viz  :  June  1940  ;  April,  September,  December,  1939  ; 
October.  November.  December  1938. 

CONSTRUCTION  FEATURES  OF  SHASTA 
PROJECT.  PART  I:  General  layout  and  aggregate 
production.  By  Ralph  Lowry,  Construction  Engi- 
neer, Civil  Engineering,  June  1941,  pp.  350-352. 


NOTES    FOR    CONTRACTORS 


Specification 
No. 

Project 

Bids 
opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Contract 
awarded 

Name 

Address 

17,614-A-l 

A-44,  376-A 
O-10,  359-  A-l 
48.828-A-2 

6,603-B 
960 

973 

974 
1529-D 

1530-D 
1536-D 
1537-D 

1534-D 

24,84  1-A 

24,844-A 
6,  503-C 

A-44,  384-A 

A-44,  372-A 
24,833-A 
970 

971 
968 

1,533-D 

1,538-D 
15SO-D 
1&41-D 

1543-D 

24,  843-A 
36,882-A 

12.036-A 
4476-B 

6004-A 
A-33,  124-C-l 

1246 

Eden,  Wyo.;  Saco  Di- 
vide, Mont.;  Buffalo 
Rapids,  Mont. 
Parker    Dam    Power, 
Ariz.-Calif. 
Shoshone,  Wyo         

July  22 

July   18 
July  21 
July     7 

July  22 
July  28 

July  23 

July  28 
...do.... 

July  25 
July  30 
Aug.    1 

July  29 
Aug.    5 

Diesel-powered  motor  patrol  grad- 
ers. 

Liberty  Trucks  &  Parts  Co.  . 

Tyee  Lumber  &  Manufac- 
turing Co. 
B.  J.  Carney  &  Co 

Denver,  Colo 

>  {26,  338.  80 

"29,075.00 

l  27,  264.  40 
29,571.22 

25,  606.  37 
2,  736,  628.  50 

73,  235.  60 

439,  294.  40 

1  4,  983.  63 

128,400.00 
15,  438.  00 

15,742.00 
49,  767.  00 

29.  715.  00 

24,  551.  62 
39,  171.  08 

F.  o.  b.  Aurora,  111...    . 

Aug.    5 

Do. 
Do. 
Do. 

Do. 

Aug.    9 

Aug.  14 

Do. 

Aug.  27 

Aug.  14 
Aug.  20 

Aug.  16 
Aug.  15 

Aug.    8 

Aug.  13 

Do. 
Aug.  14 

Aug.  18 
Do. 
Aug.    5 
Aug.  15 

Sept.    I 

Aug.  18 

Aug.  27 
Do. 
Sept.    5 

Sept.    4 

Aug.  27 
Aug.  29 
Aug.  28 
Sept.    2 
Sept.    S 

Aug.  30 
Do. 

Sept.    3 

Sept.    5 

Seattle,  Wash 

Discount  1  percent 

Poles             

Spokane,  Wash  
San  Francisco,  Calif 

Peorla,  111 

F.   o.    b.    Thermopolis, 
Wyo. 
F.  o.  b.   Friant,   Calif., 
discount  Yt  percent  on 
b.  p.  v. 
F.  o.  b.  Weiscr,  Idaho, 
discount  {150. 

Central  Valley,  Calif- 
Mann  Creek,  Idaho  
Central  Valley,  Calif- 
do 

Steel  reinforcement  bars  (963,232 
pounds). 

Tractors 

Columbia  Steel  Co.  
Caterpillar  Tractor  Co 

("(instruction    of   Keswick    Dam 
(first  stage). 

Furnishing   and   erecting   water 
tanks  and  reservoir  and  oil  stor- 
age tank.  Southern  Pacific  Rail- 
road relocation. 
Relocation    of    Idaho    Northern 
Branch  of  Oregon  Short  Line 
R.  R.,  Cascade  Reservoir. 
Pipe,  fittings,  valves  and  cocks  for 
the  Parker  power  plant. 

Materials  for  steKl  warehouse  at 
Anderson  Ranch  Dam. 
Two  9.86-by9.86-foot  gate  frames  for 
fixed-wheel  gatesat  Friant  Dan. 
Four    11.92-    by    11.92-foot    gate 
frames  for  fixed-wheel  gates  at 
Friant  Dam. 
Gate  frames  for  fixed-wheel  regu- 
lating and  emergency  gates  and 
anchorages  for  gate  frames. 
Welded  fabric  reinforcement  (441,- 
000  pounds), 
do 

Guv  F.  Atkinson  Co.  and 
W.  E.  Kier  Construction 
Co. 
Chicago  Bridge  A  Iron  Co.. 

J.  L.  McLaughlin  

San  Francisco,  Calif. 
Chicago,  111  

Great  Falls,  Mont_. 



Boise-Payette,  Idaho... 

Parker    Dam    Power, 
Ariz.-Calif. 

Republic  Supply  Co.  of  Cali- 
fornia. 
U.  S.  Pipe  Bending  Co 

Los  Angeles,  Calif... 

San  Francisco,  Calif. 
Boise,  Idaho 

F.o.b.  Earp,  Calif.    Dis- 
count 1  percent. 
Discount  2  percent. 
F.  o.  b.  Mountain  Home. 

Olson  Manufacturing  Co  

Central  Valley,  Calif- 
do 

F.  o.  b.  Gary,  Ind  

do  

do 

do 

do  
do  

do                

do        

Gila,  Ariz 

Colorado    Fuel    and    Iron 
Corp. 
do 

do 

F.  o.  b.  Araby,  Ariz  

do 

...do.... 

Mann  Creek,  Idaho  

Parker    Dam    Power, 
Ariz.-Calif. 

do      

July  22 
...do  

July   17 
July  24 
July   14 

July  20 
Aug.  22 

July   29 

Aug.  15 
Aug.  20 
Aug.  22 

Aug.  26 

Aug.     6 
Aug.  18 

Aug.  15 
Aug.    8 

July  31 
Aug.  12 

Aug.  20 

New  York,  N.  Y  ... 

10,  432.  00 
I  32,  099.  50 
1  14,  025.  63 
60,800.00 
232,028.00 

F.  o.  b.   Painted   Post, 
N.  Y. 
F.  o.  b.  Earp.  Calif.    Dis- 
count 2  percent. 
F.    o.    b.    Yuma,    Ariz. 
Discount  2  percent. 
F.   o.    b.    Phoenix    and 
Yuma,  Ariz. 
F.  o.  b.  Araby,  Ariz  

Steel  strand 

Indiana  Steel  4  Wire  Co  

The  Mine  &  Smelter  Sup- 
ply Co. 
Corning  Glass  Works 

Muncie,  Ind    .  

Insulators  (38,000) 

Denver,  Colo     ..  .. 

Corning,  N.  Y     .  . 

Gila  Ariz 

Modified  Portland  cement  in  bulk 
(95,000  barrels). 
Earthwork  an  1  structures,  Battle 
Creer  road,  migratory  flsh  con- 
trol. 
Tube  valves  and  conduit  linings 
for  river  outlets  at  Shasta  Dam. 
Construction  of  combination  sta- 
tions, 4-room  dwellings,  4-family 
section  houses,  tool  houses,  and 
woodsheds.    Southern     Pacific 
R.  R.  relocation. 
Water-cooling     and      circulating 
equipment  for  refrigeratod-water 
system  at  Boulder  Dam. 
Construction  of  Balls  Ferry  flsh 
rack  and  trap. 
Structural-steel  roof  framing  for 
Parker  power  plant. 
Fabricated    structural    steel    for 
Southern  California  Edison  Co. 
switchyard. 
Flowmeter    for    measuring    flow 
through  turbine,  Boulder  power 
plant. 

Southwestern  Portland  Ce- 
ment Co. 
(i) 

Los  Angeles,  Calif..  . 

Central  Valley,  Calif- 
do 

do 

Stockton,  Calif 

142,  207.  25 

2,  489.  00 

68,  369.  00 
42,  441.  00 
16,  000.  00 

1,220.00 

11,023.77 
79,  800.  00 
12,  200.  00 
19,861.29 
19,  760.  00 

23,003.49 
20,  890.  48 
10,  170.  00 

1  2,  104.  00 
50,  455.  25 

Boulder  Canyon,  Ariz.- 
Nev. 

Central  Valley,  Calif- 
Parker    Dam    Power, 
Ariz.-Calif. 
Boulder  Canyon,  Ariz.- 
Nev. 

....  do  

C.  W.  Kcttcring  Mercantile 
Co. 

R  O  Clifford 

F.  o.  b.  shipping  points 

San  Francisco,  Calif. 

F.  o.  b.  Gary,  Ind  

Emsco  Derrick  &   Equip- 
ment Co. 

Simplex  Valve  and  Meter 
Co. 

Los  Angeles,  Calif- 
Philadelphia,  Pa.... 

Denver,  Colo  
Littleton,  Colo  
Denver,  Colo  
do 

F.  o.  b.  Boulder  City, 
Nev.    Discount  1  per- 
cent. 

Gila,  Ariz 

Altus,  Okla  

Power  shovels,  tractors,  and  tracks 

Tracks  __  

Dragline    excavator    (1H    cubic 
yards)  and  bucket. 
Tractors  (8) 

DeRemerand  Atchison  
Liberty  Trucks  A  Parts  Co 

Discount  H  percent  

Rapid  Valley,  S.  Dak... 
Klamath,  Oreg.-Calif... 

Saco  Divide,  Mont  
Central  Valley,  Calif- 
Columbia  Basin,  Wash. 

F.  o.  b.  Fort  Wayne,  Ind_ 
F.  o.  b.  Green  Bay,  Wis_. 

F.  o.  b.  Saco,  Mont  
F.  o.  b.  Chicago,  HI  

Northwest  Engineering  Co.. 

Caterpillar  Tractor  Co  
International  Harvester  Co._ 
Mack  International  Motor 
Truck  Corporation. 

Pike  Trailer  Co 

Chicago,  111.' 

Peoria,  111  

Dump  track  with  powor  winch; 
stake-body   semi-trailer;   stake- 
body  truck  with  power  winch. 

Denver,  Colo  
Sacramento,  Calif... 

Los  Angeles,  Calif... 
Mason  City,  Wash.. 

Consolidated  Builders,  Inc.. 

'Schedule!.  >  Schedule  2.  >  Bids  rejected  Aug.  20.  <  Bids  rejected  Aug.  15.  •  Items  1,  2,  and  3.  •  Item  4. 

'  Three  110-horsepower  tractors.  »  Three  80-horsepower,  one  55-horsepower,  one  25-horsepower  tractors.  •  Schedules  1,  2,  and  3.  "  Schedules  1  and  2. 
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LAKE    MEAD    SPILLS 


AFTER  6}.>  years  of  filling,  Lake  Mead, 
greatest  body  of  water  ever  stored  for 
beneficial  use,  spilled  August  6  at  about 
9:30  a.  m.  Pacific  time.  The  four  gates 
of  the  Arizona  spillway  were  lowered — 
and  15,000  cubic  feet  of  water  (about 
100,000  gallons)  per  second  plunged 
down  more  than  110  feet  to  the  bottom 
of  the  huge  concrete  trough,  and  roared 
through  the  outlet  tunnel  back  into  the 
Colorado  River  below  Boulder  Dam. 


About    5,000    persons    witnessed    the 
spectacular  event. 

The  water  surface  elevation  had 
reached  within  less  than  1  foot  of  the 
top  of  the  spillway  gates  when  the  spill 
occurred.  Lake  Mead  was  580  feet 
deep  at  Boulder  Dam,  covered  157,000 
acres,  and  was  120  miles  long.  Storage 
amounted  to  approximately  31,000,000 
acre-feet — enough  to  cover  all  England 
to  a  depth  of  1  foot. 


Chief  Engineer  S.  O.  Harper  was  pres- 
ent at  the  spill.  He  announced  that  the 
spill  was  a  successful  test  of  the  spillway, 
that  release  of  Lake  Mead  water  would 
continue  at  about  an  average  rate  of 
25,000  cubic  feet  per  second  (including 
10,000  feet  for  power  generation)  until 
April  in  order  to  lower  the  huge  reser- 
voir to  the  point  where  it  would  have 
9,U  million  acre-feet  of  capacity  vacant 
for  1942  flood  control. 


ADMINISTRATIVE  ORGANIZATION  OF  THE  BUREAU  OF  RECLAMATION 


HAROLD  L.  ICKES,  SECRETARY  OF  THE  INTERIOR 


John  C.  Page,  Commissioner 


Harry  \\".  Bashore,  Assistant  Commissioner 


3.  Kcnnard  Cheadle.  Chief  Counsel  and  Assistant  to  Commissioner;  Howard  R.  Stinson,  Assistant  Chief  Counsel;  Wesley  R.  Nelson,  Chief,  Engineering  Division;  P.  I.  Taylor,  Assistant 
Chief;  William  E.  Warne,  Chief  of  Information;  William  F.  Kubach,  Chief  Accountant;  A.  R.  GolzS.  Assistant  Supervisor  of  Operation  and  Maintenance;  Charles  N.  McCulloch,  Chief 
Clerk;  Jesse  W.  Myer,  Assistant  Chief  Clerk;  James  C.  Beveridge,  Chief,  Mails  and  Files  Section;  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner 


Denver,  Colo.,  United  States  Customhouse 


S.  O.  Harper.  Chief  Eng.;  W.  R.  Young,  Asst.  Chief  E: 
Keener,  Senior  Engineer,  Dams;  H.  R.  McBirney 


,  ,  . 

visor  of  Soil  and  Moisture  Conservation  Operati,  ----  ---------  , 

Vern  H.  Thompson,  Purchasing  Agent;  C.  A.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 


Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


Project 

Office 

Official  in  charge 

Chief  Clerk 

District  counsel 

Name 

Title 

Name 

Ad,  ire* 

All  A         '          C        1 

Yuma    Ariz 

J.  C.  Thrailkill 

IXM  Angelen.  Calif. 
Amarillo.  Tex. 
Portland,  Oreg. 
Billings,  Mont. 
Portland.  Oreg. 
Los  Angeles,  Calif. 
Billing*.  Mont. 
Billings.  Mont. 
Amarillo.  Tex. 
LOH  Angelen.  Calif. 
!.,.>-  AiiK.-l.-.  Calif. 
Los  Angeles,  C:>lif 
Los  Angelew.  Calif. 
Salt    L-ik«-  City.  1   tnh. 
Amarillo.  Tex. 
Portland.  Oreg. 
Portland.  Ore«. 
SaJt  I*ke  City.  Utah. 
Los  Angeles.  Ci.lif. 
s..'t   l.;tke  City.  Utah. 
Halt  Lake  City.  UUh. 
HilliNi'-.    M-.rn 
Portland,  Oreg. 
s-,li  Lake  City.  Utah. 
Billing*.  Mont. 
Portland.  Oreg. 
Billings.  Mont. 
Salt    Lake  City.  Utah. 

Salt    I..'ik«>  City.  Utah. 

Billing*.  Muni 
Salt   Lake  City,  Utah. 
Los  Angeles.  Calif. 
I'ortliiii.l.  <  >n-tt 
Los  Angeles.  Calif. 
Salt  I«ake  Cit>.   1'iah. 
Halt  I-ake  City,  Utah. 
Billings.  Mont. 
Amarillo.  Tex. 
I'.illinL--  .  Mont. 
Ball   I  ;,kr  Cily.  Utah. 
Billing*.  Mont. 
Hilling.  M.,1,1. 
Hillings.  M.,,,1 
Salt    Lake  City,   1'tah. 
\inarillu.  Tex. 
Porrlstiid.   dr.*. 
Salt  Lake  Ciiy,  I'tali. 
I'nrthin,!    <  >ri'ir. 
Portland.  Oreg. 
Portland.  Oreg. 
L««  An*-l,.,.  <-:.lif. 

Russell  S.  Lieu  ranee  
John  A  .Beemer  

Construction  engineer  

Edgar  A.  Peek,_. 

Anderson  Hanch  Reservoir  

Mountain  Home,  Idabo  

W.  J.  Burke  

H   ' 

R  J   Newell 

li     '{••          ~~f        " 

Boulder  City,  Nev  

Ernest  A.  Morit*  

Gail  H.  Baird 

R.  J    Coffey 

W  J    Burke 

Buf  ord-Trenton  

Carlsbad.  .. 
Central  Valley 

\Villwton,  N.  Dak_._ 
Carlsbad,  N.  Mex  

Parley  R.  Neeley... 
L.  E.  Foster  
R.  S.  Calland  

Hemdent  engineer  
Superintendent  . 

Robert  L.  Newman  
E.  W.  Sbepard- 

K    U.  Mill* 

W.  J.  Burke  .. 
Spencer  L.  Baird  
R.  J.  Coffer..  

Kennett  division  
Friant  division                                        -    ... 

Hoi  1,1  in*.  Calif..  

Ralph  Lowry  -  - 
R.B.  Williams  

Construction  engineer  

R.  J.  Coffey.  _  
R.  J.Coffey  

R  J   Coffey 

Colorado-Big  Thompson  
Colorado  River 

Estes  Park,  Colo  
Austin.  Tex 

Cleves  H.  Howell 

Charles  P.  Seger  

William  F.  Sha  

Spencer  L.  Baird  

F   A.  Bantu 

C    B.  Funk          

Doschutes  

Bend,  Ores  

D.  8.  Stuver  

Construction  engineer 

Noble  O.  Anderson... 
Emanuel  V    Ilillhi- 

li    K.  Stoiitemyer_-  

Yuma'   Ariz*5"        *" 

.1   C   Thrailkill 

R.  J    Coffey 

Grand  Valley...  -_- 

Grand  Junction,  Colo  

W.  J.Chiewman  

Huperintendcnt  

Emil  T.  Ficenec  

.1.  It.  Alexander  

W  J  Burke 

Klamath 

Klamath  Falls    Oreg 

W.  I.  Tingley 

Ralph  H    Geil>el 

Milk  Hiver 

Malta    Mont 

Harold  W.  Genger 

E    E.  Chabot               ..    .. 

W.  J.  Burke  

Stanley  R.  Marean  

Huperintendent  .  _  .  

G.  C.  Pattemon  

B.  E.  Stoutemyer  

\\      J      Itlirkr 

Moon  Lake 

E    O    L-IIM.II 

Newton 

I  .  Donald  Jerman  
C.  F.  (Jleason  

Resident  engineer  

Superintendent  of  power.  .  

Hugh  E.  Me  Kee  
A.T.titimpfis  

J.  It.  Alexander..     . 
W.  J.  Burke.,  

North  Platte--  

Guernsey,  Wyo.  ,  

Orland 

Orland    Calif 

'Miiierintendeiit 

W    I)    Funk 

R    J    Newell 

('    ritructiiin  «•[  MII    •  T 

Parker  Dam    Calif 

Samuel  A.  Me  Williams 

Vallecito    Colo 

J    R    Alexander 

(Instruction  engineer  

Rapid  Valley 

Horace  V   Huh  bell 

W    J     Murk.- 

Mnnerinten  lent 

Riverton 

Riverton    Wjo 

Superintendent  

<      li    \\enuel. 

\\     .1     Uurke..  
J.  R.  Alexander 

H    F.  B»liiM.-i.T 

Powell,  Wyo 

L   J    Windle 

L  J   Windle  * 

W   J    Burke 

Cody.  Wyo 

Walter  F    Kenip 

W.  J.  Burke 

A    W    Walker 

W    J    Burke 

,  .                  .  -                inM>r  * 

Harold  W    Mm,  -1, 

l<  evident  engineer 

CharlM  L.  Harm  

Spencer  L.  Bainl 

UmatHla  (McKay  Dam) 

C    L    Tire 

It   (t*»rv    '     S           it  i    n  lent 

Herman  R    Kllinti 

(  '(inMrurtidii  engineer  " 

Vale 

S         ri    I        1    t  t 

Yakirna 

Yakima   Wash 

David  E.  Ball  

Charles  E.  Crownover. 
C.  B.  Elliott  

Sii|H>rintendent  

Alex.  8.  Harker  

H    !  :    Stoutemyer.  

Roza  division  
Yiimn  

Yakima.  Wash 

Yuma,  Ariz-  .  

Sii|ierin(eri<Iciir                

Jacob  T.  Davenport  

R.  J.  Coffey  

imd  Poner  Plant.  !   \, .111,11. 

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Project 

Organization 

Office 

Operating  official 

Secretary 

Name 

Title 

NJUHP 

A,|.l- 

Baker  

Lower  Powder  River  irrigation  district  

President 

Keating. 
Hamilton. 
Borne. 
NotuB. 

HiintiriKton. 

BtoKn 

Austin. 
(  Inind  Jrtn. 
Lovelock. 
Ballantine. 
Logan. 
Bonanza. 
Bonanza. 
BklHoy. 
Chinook. 
Chinook. 
Chinook. 

Harlfm. 

Eurtoh. 

Rupert. 
Burley. 
Gooding. 
RooMvaU. 

Fallon. 
Mitchell. 
Gering. 
Torrington. 
Bridgeport. 
Ogden. 
Okanogan. 
Phoenix. 
Ephraim. 
Spring  City. 
Powell. 
Deaver. 
Stanfield. 
IVvM.n. 

Fairfield. 
Hermiston. 
Irrigon. 
Montrose. 
St.  Anthony. 
Ogden. 
Ellensburg. 

Bitter  Root  *  

Elsie  W    Oliva 

Boise  1  

Proioct  mauaeer 

I     1'    J.-ii-M-n 

Boise  1  

Burn  t  River  
Frenchtown  

Black  Canyon  irrigation  district..  

Notus,  Idaho  

Chan.  W.  Hoi- 
Edward  Sullivan 

Superintendent  

L.  M.  Wataon-.- 
Haroid  H.  Hunh  
Ralph  P.  Seheffer  

Kri'iichtuwn  irrigation  district  

Frenchtown.  Mont  

•|  ,,,,,  Mifffer 

\    \V     Limning 

Grand  Valley  Orchard  Mesa3  
Humboldt  

Orchard  Me»a  irrigation  district  

Grand  Junction,  Colo  

Jack  H.  Naeve.  _  Superintendent  

('    H    Jones 

Httntley  4 

Huntley  Project  irrigation  district.. 
South  Cache  W.  U.  A.-.    

Ballantine.  Mont... 

S.  A.  Balcher  
U    Smith  RichardB      

Manager  

H.S.Elliott  
Harry  C.  Parker  

HyniinJ  

Klanmth.  Langell  Valley  !___ 
Khiinath,  Horsefly  1  _  

Langell  \alley  irrigation  district  
Horsefly  irrigation  district..  

Bonanxa.  Oreg  

Chas.  A.  Revell... 

Manager  

President 

Chas.  A.  ReveJI  

Axel  Perswon  

Milk  River:   Chinook  division  *  

Chinook.  Mont  
Chinook,  Mont  
Chinook.  Mont  

Harlem.  Mont_-_ 
Zurich,  Mont 

H.  B.  Bonebricht  ._ 
C.  A.  Watkins  

Thou.  M  .  Everei  t  

C    J    Wurth 

L.  V    Bogy  
H.  M.  Montgomery  
R.  L.  Barton  
J.  F.  Sharpies  - 
Frank  A.  Ballard...  

President  
President  
President  

Harlem  irrigation  district  

Frank  A.  Ballard... 

Pumping  

Mutant  " 

Goodingl  

\i 

Moon  Lake  W.  U.  A 

Roosevelt,  Utah.  . 
Fallon.  Nev 
Mitchell.  Nebr  _ 
Gering.  Nebr  
Torrington.  Wyo.  
Northport.  Nebr., 
Ogden.  Utah  

H.  J.  Allred.... 
W.  H.Wallace... 
(i.  H.  Storm  
W.  0.  Fleenor  
Floyd  M.  Roush  
Mark  Iddings  
David  A.  Scott  

President-  
Manager  
Manager  
Superintendent  
Superintendent.-  -- 
Manager  
Superintendent  

Louie  Galloway  
11.  W    K  mercy  
Fl  ora  K  .  Schroeder  
C.  G.  Klingnian...  
Mary  E.  Harrach  
Mabel  J.  Thompson  

NewlandB3._  

North  Platte:  Interstate  division  
Fort  Laramie  division  4  
Fort  Laramie  division  4  
Northport  division  4  .  ,  .    . 
Ogden  River  
Okanogan  '  

Truckee-Careon  irrigation  district  
Pathfinder  irrigation  district  
Gering-Fort  l.aramie  irrigation  district  
Goshen  irrigation  district  
Northport  irrigation  district 
Ogden  River  W.  U.  A  __  Ill™™ 

Salt  River  2  

Sanpete:  Ephraim  division  
.Spring  City  division  
Shoshone:  Garland  division  4_  
Frannie  division  *  
Stanfield  
Strawberry  Valley  

Salt  River  Valley  W.  U.  A  

Kphraim  Irrigation  Co  
Horseshoe  Irrigation  Co.  
Shoshone  irrigation  district  
Deaver  irrigation  district  
Stanfield  irrigation  district.  

Phoenix.  Ariz  
Ephraim.  Utah  
Spring  City.  Utah... 
Powell.  Wyo  
Deaver.  Wyo  
Stanfield.  Oreg._. 

H.  J.  Lawson.  
Andrew  Hanaen  
Vivian  I,arson  
Paul  Nelson  
Floyd  Lucas.  
Ix-o  F.  Clark  

Superintendent  
Presiden  t  

Irrigation  superintendent. 
Manager  . 
Superin  t  enden  t  

F.  C.  Henshaw  
John  K.  Olsen  
James  W.  Blain  
Harry  Barrows  

F.  A.  Baker  

Sun  River:  Fort  Shaw  division  *  

Fort  Shaw  irrigation  district  

Fort  Shaw,  Mont 

Umatilla.  East  division  1... 
West  division  1  

Greenfield^  irrigation  district  
Hermiston  irrigation  district  
West  Extension  irrigation  district  

Fairfield.  Mont  
Hermiston.  Greg.  

A.  W.  Walker  
E.  D.  Martin  
A.  C.  Houghton  
Jesse  R.  Thompson  
H.  G.  Fuller  

Manager.  

11.  P.  Wan-gen  
Enos  D.  Martin  
A.  C.  Hoiighton  
H.  D.  Galloway  
John  T.  White  

Manager  

Manager  
President  

Mont  rose,  Colo 
St.  Anthony.  Idaho 

Upper  Snake  River  Storage  -. 
Weber  River 

Fremont-Madison  irrigation  district  
Weber  River  W    U   A 

Yakima,  Kittitas  division  3  

Kittitas  reclamation  district  

Ellensburg,  Wash  

G.G.  Hughe*  

Manager  

G.  L.  Sterling  _  

1  B.  E.  Stouternyer,  district  counsel.  Portland    OreK 

2  R.  J.  Coffey.  district  counsel.  Los  Angeles.  Calif. 


3  J.  R.  Alexander,  district  counsel.  Salt  Lake  City.  Utah. 
'  W.  J.  Burke,  district  counsel.  Billings,  Mont. 
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Buy  Defense  Bonds 
and  Stamps 

HAVE  you  thought  of  defense  bonds  as 
an  annuity?  A  bond  which  matures  at 
$25  ten  years  hence  may  be  purchased 
now  at  $18.75,  and  the  systematic 
monthly  purchasing  of  one  such  bond 
will  yield  a  steady  income  beginning  at 
the  maturity  of  the  first  bond  purchased 
and  continuing  each  succeeding  month 
thereafter  until  all  bonds  purchased 
have  been  paid  out. 

Defense  bonds  are  guaranteed  by  our 
Government,  backed  by  130,000,000 
Americans  who  love  liberty. 

Teach  the  children  the  thrifty  habit 
of  buying  stamps  of  small  denomination 
(as  low  as  10  cents).  They  will  enter 
into  the  spirit  by  watching  their  stamp 
booklets  grow. 


THE  ERA'S  COVER 
BLUE  RIBBON  WINNER 

Grand  champion  Hereford 
steer,  shown  at  Klamath 
Falls  Junior  Livestock  and 
Baby  Beef  Show  by  a 
Future  Farmer  of  America. 

Photo  by  Ben  D.  Glaba 


CUT  ALONG  THIS  LINE 

(Date) 

COMMISSIONER, 

Bureau  of  Reclamation, 
Washington,  D.  C. 

SIR:  I  am  enclosing  my  check  '  (or  money  order)  for  $1.00  to 
pay  for  a  year's  subscription  to  THE  RECLAMATION  ERA. 
Very  truly  yours, 

November  1941.  (Name) 


(Address) 


1  Do  not  send  stamps.     Check  or  money  order  should  be  drawn  to  the  Treasurer 
of  the  United  States  and  forwarded  to  the  Bureau  of  Reclamation. 

NOTE. — 36  cents  postal  charges  should  be  added  for  foreign  subscriptions. 


Don't  Forget  the  Drought 


A  Message  for  the  Great  Plains  from  Commissioner 
JOHN  C.  PAGE 


THE  formation  of  the  North  Dakota  rec- 
l:i!iialion  AssiK-iatimi  to  study  the  problems 
left  li.v  tin1  scuurge  of  drought  is  nn  event  of 
major  significance.  The  association  can  arouse 
and  maintain  the  continuing  interest  in  irri- 
siaiinn  which  is  needed  in  the  Great  Plains. 

The  urgent  need  for  a  realistic  view  was 
foreshadowed  52  years  ago  by  John  Wesley 
I'owell,  Director  of  the  Geological  Survey, 
pioneer  of  water  conservation.  On  August 
5,  1880,  before  the  North  Dakota  Constitu- 
tinnal  Convention,  Major  Powell  said: 

"The  State  of  North  Dakota  has  a  curious 
[motion  geographically  in  relation  to  agri- 
culture. The  eastern  portion  of  the  State  has 
snliicient  rainfall  for  agricultural  purposes; 
tlie  western  part  has  insufficient  rainfall,  and 
I  lie  western  portion  is  practically  wholly  de- 
pendent on  irrigation. 

"In  the  western  portion  all  dependence  on 
ruin  will  ultimately  bring  disaster  to  the 
people.  They  are  unwilling  yet,  a  good  many 
of  them,  to  admit  it,  but  »  »  *  they  will 
ha vi-  t<>  depend  forever  on  artificial  irriga- 
tion for  all  agriculture  »  «  » 

"Years  will  come  of  abundance  and  years 
will  come  of  disaster,  and  between  the  two 
ilic-  jieople  will  be  prosperous  and  unpros. 
peroiis.  and  the  thing  to  do  is  to  look  the  ques- 
timi  squarely  in  the  face  and  provide  for  this 
ami  for  all  years." 

The  years  of  abundance  are  here  today. 
Hurry  E.  Polk  wrote  that  this  year  for  the 
lii-vt  time  in  15  a  common  sight  on  the  streets 
of  Williston  was  a  line  of  trucks  loaded  with 
wheat  awaiting  their  turn  to  unload  at  the 


city's  elevators.  Some  will  remember  that 
the  State  of  North  Dakota  and  the  entire 
Great  Plains  region  have  been  swept  by  a 
scries  of  droughts.  When  the  Reclamation 
Law  of  1902  was  enacted,  many  sections  of  the 
semiarid  areas  were  still  suffering  from  the 
disastrous  effects  of  the  years  of  low  rain- 
fall between  1886  and  1895.  Those  were  years 
of  disaster.  They  have  been  repeated,  and 
they  will  come  again.  Irrigation  will  not  pre- 
vent droughts,  but  can  ameliorate  their  dis- 
astrous consequences. 

In  that  early  drought  period  the  Reclama- 
tion Service  was  Importuned  to  come  to  the 
aid  of  distressed  areas  in  North  Dakota. 
The  Missouri  River  pumping  project  was  put 
under  construction  to  irrigate  2o,000  acres  in 
Williams  County.  But  just  as  the  project 
facilities  were  made  available  for  service,  a 
wet  cycle  came  on.  Most  of  the  farmers  of 
the  whole  region  lost  their  interest  in  irriga- 
tion. Exceptions  were  those  In  McKenzic 
County  served  by  our  Lower  Yellowstone 
project. 

Time  passed,  and  North  Dakota  farmers 
continued  to  depend  on  rainfall.  Under  the 
spur  of  war-time  prices  for  wheat,  vast  areas 
of  the  Great  Plains — not  only  in  North  Da- 
kota but  to  the  southward — were  broken  to 
the  plow.  Forgotten  was  the  admonition  of 
.Major  Powell. 

Barely  had  the  Bureau  officially  withdrawn 
from  the  venture  in  Williams  County  when 
a  fresh  series  of  dry  years  began.  Williams 
County  from  1930  to  1940  saw  more  than  one- 
fourth  of  its  rural  population  driven  away. 


But  not  so  in  nearby  McKenzie  County,  the 
only  irrigated  region  In  North  Dakota.  Bol- 
stered by  a  stabilized  area  of  15,000  acres, 
farmers  there  were  far  bolter  able  to  weather 
the  troubled  years.  Forty-eight  of  the  flfty- 
ilii-ee  counties  in  North  Dakota  lost  popula- 
tion. For  the  first  time  In  it*  history  the 
State  showed  a  decrease,  in  the  census  of  Its 
inhabitants.  The  loss  totaled  5.7  percent. 

Form  families  were  unable  to  weather  the 
storm.  They  fled  the  rural  areas.  Power 
farming  curbed  the  market  for  farm  labor  and 
contributed  to  the  debacle.  Complete  statis- 
tics are  not  available,  but  census  records  in- 
dicate that  nearly  100.000  persons  abandoned 
the  farms  of  North  Dakota.  Nearly  half  of 
the  farms  In  the  State  went  through  fore- 
closure proceedings. 

Meantime,  the  cities  and  towns,  almost 
wholly  dependent  on  agriculture,  faced  an 
impossible  task  of  absorbing  farm  refugees. 

The  conditions  which  prevailed  in  North 
Dakota  also  affected  other  States  In  the 
Great  Plains.  Rej>ercussions  of  the  drought 
years  were  felt  from  the  Missouri  River  to 
the  Pacific  and  from  the  Canadian  border 
to  the  Mexican  boundary. 

While  irrigation  had  been  abandoned  In 
North  Dakota  except  for  the  strip  along  the 
Yellowstone  In  McKenzie  County,  farther 
west  the  conservation  of  water  had  m<>v.-d 
forward.  From  1!KX)  to  1930  the  Irrigated  area 
in  the  11  Pacific  and  Mountain  States  was 
more  than  doubled.  Wherever  Irrigation  ex- 
panded in  the  arid  regions,  the  land  was  a 
magnet  for  drought  refugees.  The  pace  of 
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water  conservation  was  inadequate  to  pro- 
vide farm  homes  for  the  Immigrants  who 
streamed  from  the  Great  Plains.  I  cite  two 
examples.  In  Fremont  County,  Wyo.,  where 
the  Riverton  project  of  the  Bureau  of  Recla- 
mation is  located,  the  population  increased 
nearly  60  percent  in  these  trying  10  years. 
Malheur  County,  Oreg.,  site  of  the  Vale  and 
Owyhee  projects,  gained  more  than  75  per- 
cent. 

A  more  striking  example  of  the  results  of 
irrigation  developments  exists  right  in  the 
heart  of  the  Great  Plains  drought  area.  In 
Scottsbluff  County,  Nebr.,  the  economy  of  both 
the  rural  and  urban  areas  is  dependent  on 
irrigated  agriculture.  The  county  as  a  whole, 
from  1930  to  1940,  gained  18.3  percent  and  the 
city  of  Scottsbluff  showed  an  increase  41.15 
percent.  Meanwhile  the  population  of  Ne- 
braska as  a  whole  decreased  4.7  percent. 

These  population  figures  show  what  I  mean 
when  I  say  that  the  secure  growth  of  the 
arid  and  semiarid  region  rests  on  irrigation 
and  the  development  and  maintenance  of  fam- 
ily-size farms  as  contemplated  by  the  Na- 
tional Reclamation  policy. 

This  policy  is  carried  into  the  Water  Con- 
servation and  Utilization  legislation — an  out- 
growth of  the  original  Great  Plains  program 
which  was  designed  to  combat  the  ravages  of 
drought  in  the  Dakotas  and  Nebraska. 

Today  the  normal  activities  of  Federal  Rec- 
lamation are  directed  at  three  objectives  of 
equal  importance.  One  is  to  anchor  farm 
families  in  their  present  locations  by  the  ir- 
rigation of  unsuccessfully  dry-farmed  areas 
to  support  an  increased  number  of  inhabitants 
and  stabilize  the  surrounding  region,  includ- 
ing the  cities  and  towns.  Another  is  to  re- 
plenish or  supplement  depleted  water  supplies 
for  established  irrigated  agricultural  areas. 
The  other  is  to  provide  new  agricultural  op- 
portunities by  irrigation  of  dry,  undeveloped 
land  where  farm  families  who  have  been  forced 
to  migrate  can  become  self-sustaining. 

Despite  improved  climatic  conditions,  mi- 
grations westward  from  many  sections  of  the 
country  are  continuing.  Many  of  those  who 
have  been  uprooted  are  lured  by  prospects  of 
industrial  employment  to  the  Pacific  Coast, 
but  others  are  seeking  opportunities  to  return 
to  the  soil.  The  demand  for  irrigated  land  is 
unabated  at  a  high  level. 

A  frequent  question  asked  is  why  the  Fed- 
eral Government  should  be  concerned  over  the 
drought,  the  migrations,  and  the  resulting  dis- 
ruptions of  the  economy  of  the  States  of  the 
Great  Plains  and  those  farther  west.  The 
answer  is  that  the  Federal  Government  has 
a  duty  and  a  responsibility  with  respect  to 
the  conservation  and  utilization  of  water  re- 
sources and  human  resources,  too.  The  Con- 
gress has  acknowledged  and  confirmed  these 
duties  and  responsibilities. 

But,  if  you  will,  you  may  measure  this  con- 
cern in  dollars  and  cents. 

During  the  8  years  from  1933  to  1941,  the 
Work  Projects  Administration  and  its  prede- 
cessors expended  for  relief  more  than  a  billion 


dollars  of  Federal  funds  in  the  six  States  of 
the  Great  Plains  drought  area — North  Dakota. 
South  Dakota,  Nebraska,  Kansas,  Oklahoma, 
and  Texas.  North  Dakota's  allotments  were 
slightly  more  than  100  million  dollars,  15  per- 
cent higher  than  its  quota.  From  1936  to 
1939,  the  expenditures  of  State,  local,  and 
county  funds  for  relief  totaled  $23,111,346. 
There  is  no  doubt  that  the  load  was  too  great 
for  individual  States  to  handle. 

The  drain,  on  the  United  States  Treasury 
did  not  stop  with  the  Great  Plains.  The  far 
Western  States,  unable  to  provide  employment 
for  an  avalanche  of  newcomers,  also  turned 
to  the  Federal  Government.  In  those  same 
years  more  than  1%  billions  of  dollars  were 
spent  for  Federal  relief  in  the  11  far  Western 
States. 

These  combined  expenditures  of  $2,800,- 
000,000  can  be  contrasted  with  the  total  cost 
of  the  Federal  Reclamation  program,  includ- 
ing all  expenditures  since  1902  and  the  out- 
lays now  definitely  planned.  The  entire 
n  mount  involved  in  this  40-year  program  is 
about  half  of  this  total  burden.  I  have  never 
forgotten  my  impressions  of  the  intensity  of 
the  drought  gained  as  a  member  in  1936  of 
the  President's  Great  Plains  Committee.  The 
work  of  the  committee  helped  launch  the 
Great  Plains  program  which  was  inaugurated 
by  the  Interior  Appropriations  Act  of  1940. 
This  is  a  concrete  effort  toward  the  pooling 
of  the  activities  of  Federal  agencies  con- 
cerned with  drought  problems.  Under  the 
President's  instructions,  the  Bureau  of  Recla- 
mation, the  Department  of  Agriculture,  the 
Work  Projects  Administration,  and  the  Civil- 
ian Conservation  Corps  have  worked  to- 
gether. The  National  Resources  Planning 
Board  has  been  exceedingly  helpful  as  a  coor- 
dinator. State  authorities,  as  in  North  Da- 
kota, have  been  most  cooperative. 

Under  the  Water  Conservation  and  Utiliza- 
tion program,  there  have  been  authorized  for 
construction  12  projects  in  8  States.  These 
projects  aim  at  readjusting  2,500  families  now 
enduring  a  precarious  existence.  These  people 
will  live  on  irrigated  land,  or,  in  the  case  of 
more  than  a  fourth  of  them,  will  be  provided 
a  new  security  by  the  stabilization  of  the 
surrounding  areas. 

Buford-Trenton  an  Example 

The  Buford-Trenton  project  is  being  con- 
structed in  Williams  County.  It  is  an  example 
of  this  new  program.  An  earlier  reclamation 
development  was  abandoned  there  in  the  days 
of  heavy  rainfall.  Estimates  of  the  Farm  Se- 
curity Administration,  which  is  planning  the 
settlement  and  operation  of  the  project,  are 
that  for  each  irrigated  acre  in  these  Water 
Conservation  and  Utilization  projects  in  the 
Great  Plains,  30  acres  of  grazing  land  can  be 
made  available  for  the  support  of  the  live- 
stock industry.  Thus  the  13,400-acre  Buford- 
Trenton  project  will  extend  its  benefits  to 
more  than  400,000  acres.  The  Farm  Security 
Administration  estimates  that  265  families 


will  be  benefited  directly  by  this  project. 
Thirty-five  families  now  attempting  to  dry 
farm  the  project  land  will  be  rehabilitated 
in  their  present  locations,  while  115  additional 
families  will  be  resettled  on  the  irrigated 
farms  which  will  be  smaller  than  the  present 
holdings.  In  addition,  115  families  will  re- 
ceive new  security  through  readjustments  in 
farm  sizes  and  programs  that  will  be  ren- 
dered possible  in  the  surrounding  grazing  and 
farming  area. 

This  number  of  families  seems  but  a  grain 
i>f  sand  compared  with  a  mountain  when  the 
number  uprooted  by  drought  and  other  vicis- 
situdes is  considered.  But  this  should  be  only 
the  beginning.  A  full  expansion  of  this  pro- 
gram will  not  be  limited  to  the  mere  2,500 
families  already  provided  for.  It  can  be  made 
to  spell  security  for  20  times  that  number— 
50,000  families,  more  than  200,000  American 
men,  women,  and  children. 

It  is  a  matter  for  satisfaction  on  the  part 
of  all  that  the  Buford-Trenton  project  is  now 
ready  to  begin  its  service.  A  large  part  of 
the  credit  must  go  to  the  landowners.  They 
were  cooperative. 

On  the  other  hand,  the  Bismarck  project 
has  been  stalemated.  Some  landowners  have 
delayed  the  start  of  construction.  This  is 
deeply  to  be  deplored.  The  people  of  areas 
affected  must  take  a  realistic  view  of  what 
irrigation  means  to  their  communities  and 
States.  Full  cooperation  of  the  citizens  to 
be  benefited  must  be  had  before  any  project 
will  go  forward.  These  projects  must  be  made 
to  serve  well  and  to  serve  well  as  many  as 
possible  short  of  the  point  of  diminishing 
public  return. 

All-out  Aid  to  National  Defen-se 

The  construction  activities  of  the  Bureau 
of  Reclamation  will  necessarily  be  affected  by 
our  great  defense  efforts.  What  new  con- 
struction work  is  undertaken  in  the  months 
we  can  now  foresee  will  depend  on  its  rela- 
tion to  national  defense.  The  continuance  of 
the  construction  under  way  will  rest  largely 
on  the  availability  of  labor  and  transportation 
facilities  for  equipment  and  materials. 

The  Great  Plains  and  other  drought  regions 
will  receive  their  full  share  of  attention.  The 
program  will  not  be  abandoned,  but  only  fitted 
logically  into  its  proper  place  in  the  big  job 
we  have  for  the  duration  of  the  emergency. 
If  it  is  contracted,  it  will  be  but  better  pre- 
pared to  take  an  expanded  part  in  post-defense 
efforts. 

Preparedness  for  peace  is  as  vital  as  pre- 
paredness for  defense.  The  Bureau  of  Rec- 
lamation, while  giving  all-out  aid  to  national 
defense,  aims  to  have  in  readiness  a  shelf  of 
feasible  projects  strategically  located  with  re- 
spect to  labor. 

"Don't  forget  the  drought"  is  an  appropriate 
slogan  to  help  the  people  of  the  Great  Plains 
to  "look  the  question  squarely  in  the  face  and 
provide  for  this  and  for  all  years,''  as  Major 
Powell  wisely  advised. 
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Western  Development 


A  paper  presented  in  Phoenix  before  the  National  Reclamation  Association 


T  T  IS  11  pleasure  to  come  to  the  Southwest  ; 
•^  to  visit  Phoenix,  a  splendid  city  created 
by  men  who  saw  a  wonderful  promise  In  this 
land  despite  Its  forbidding  aridity  ;  and  to 
join  with  the  National  Reclamation  Associa- 
tion in  advancing  the  cause  of  Reclamation. 

Irrigation  is  overwhelmingly  necessary  to 
life  and  to  progress  here  In  the  Southwest. 
Were  It  not  for  irrigation,  this  beautiful  city 
of  Phoenix  would  not  be  here,  and  the  very 
State  of  Arizona  and  my  own  State  of  New 
Mexico  would  have  remained  large  blank 
spaces  on  the  map.  Instead,  the  Southwest 
today  Is  one-  of  the  most  progressive  and  rap- 
idly advancing  regions  in  the  country. 

All  around  Is  concrete  evidence  that  water 
means  life  and  progress.  There  are  remains 
of  canals  and  large  buildings  constructed  by 
an  ancient  Indian  people  who  attained  a  high 
civilization  many  centuries  ago.  They  had 
mastered  the  art  of  Irrigation.  Then  they 
vanished  Into  a  dusty  record  for  museums. 
The  culture  of  the  ancient  Hohokams  Is  today 
a  scattered  group  of  trash  mounds  —  a  field  for 
pothunters.  Why?  Because  their  water 
failed. 

The  West  must  have  water  —  water  for  Ir- 
rigation —  or  its  civilization  dies. 


Irrigation  Mothered  Our 

The  roots  of  our  civilization  run  deep  into 
the  fertile,  but  arid,  soil  of  the  Valley  of  the 
Nile.  It  is  not  too  much  to  say  that  it  grew 
from  that  garden.  It  germinated,  then,  In 
Irrigated  land.  I  saw  along  the  Nile,  a  few 
years  ago,  men  irrigating  by  the  use  of  a 
shadoof.  A  shadoof  is  a  long  pole  with  a 
bucket  at  the  end,  a  fulcrum  In  the  middle. 
and  a  counterweight  at  the  other  end.  With 
It,  buckets  of  water  are  dipped  and  swung  up 
the  banks  to  gardens.  This  method  has  been 
in  n<o  for  more  than  4,000  years.  New  meth- 
ods and  fine  engineering  works,  like  the  As- 
SIIMII  Dam,  have  come  to  Egypt,  but  like  an 
historic  memory,  a  reminder  of  its  age  and 
significance,  the  shadoof  still  serves  an  humble 
people. 

In  the  arid  West,  as  elsewhere  in  the  world, 
a  lasting,  fruitful  civilization  can  be  built, 
and  is  being  builded  through  conservation  and 
use  of  scant  water  supplies. 

In  New  Mexico  recently  I  saw  at  Carlsbad 
the  terrible  damage  that  resulted  from  two 
floods  this  year.  It  seems  strange  that  In  a 
desert  country  such  terrific  floods  occur.  Na- 
ture sometimes  sends  a  whole  year's  allotment 
of  water  In  a  single  day.  We  must  build 
both  to  hoard  and  use  and  to  protect  our- 
selves from  water. 

Water  is  the  greatest  power  of  destruction 


In  the  world  when  unbridled,  but  broken  to 
harness  it  becomes  the  greatest  natural 
resource. 

The  Department  of  the  Interior  recognizes 
the  vital  importance  of  irrigation  to  the  West. 
The  work  of  reclamation  has  my  own  and 
Secretary  Ickes'  wholehearted  support.  The 
present  emergency  necessitates  the  giving  of 
a  preference  to  projects  that  produce  power. 
Power  must  be  produced  to  turn  the  wheels 
of  defense.  Tomorrow  will  be  another  day. 
Tomorrow  the  normal  emphasis  can  be  placed 
on  Irrigation  for  its  own  sake — for  foodstuffs 


for  our  people,  for  homes  for  the  homeless, 
and  for  new  opportunities  along  a  new 
frontier. 

Irrigation  and  Potter,  a  Team 

The  planning,  construction,  and  control  of 
these  western  water  power  projects  should 
be  lodged  In  the  Department  of  the  Interior 
and  kept  In  the  Department  of  the  Interior. 
Power  can  be  generated  by  a  lot  of  things  in 
addition  to  the  water  in  our  streams,  but 
the  water  In  our  streams  can  be  replaced  only 
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by  God.  The  water  should  be  protected  for 
its  highest  combination  of  uses.  Irrigation 
should  not  be  subordinated  to  power  and  lost. 
Irrigation  does  not  preclude  power.  They 
team  well  together.  The  Department  which 
irrigates  the  West  should  also  have  control 
of  related  uses  of  western  waters. 

I  emphasize  this  because  there  have  been 
efforts  to  get  power  out  of  the  Department 
of  the  Interior.  Westerners  will  want  to  keep 
it  in  the  Department  which  is,  in  effect,  the 
department  of  conservation,  in  order  that 
power  may  flourish  without  crippling  other 
conservation  programs,  in  order  that  it  may 
help  other  programs  forward  while  serving 
its  undoubted  social  and  economic  mission. 

There  is  no  arm  of  the  United  States  Gov- 
ernment more  responsible  for  the  permanent 
development  that  has  taken  place  in  the  West, 
nor  more  concerned  in  advancing  the  interests 
of  that  area,  than  the  Department  of  the  In- 
terior. The  Department  may  be  said  to  have 
been  created  to  take  care  of  the  job  of  us- 
ing prudently  our  vast  western  resources. 
Since  March  3,  1849,  when  President  James 
K.  Polk  signed  the  act  which  created  the 
Department,  its  chief  field  and  its  first  work 
have  been  in  the  West 

In  the  Department  of  the  Interior,  the  Gen- 
eral Land  Office  administers  our  widespread 
public  domain,  once  half  a  continent  broad 
and  still  comprising  more  than  300,000,000 
acres. 

The  Office  of  Indian  Affairs,  the  Geological 
Survey,  the  Bureau  of  Mines,  the  National 
Park  Service,  and  the  Fish  and  Wildlife  Serv- 
ice each  plays  its  part  in  the  development  of 
the  West  and  the  conservation  of  our  resources. 

Under  the  Grazing  Service,  created  by  the 
late  revered  Congressman  Edward  T.  Taylor, 
of  Colorado,  forage  and  water  for  12,000,000 
head  of  livestock  on  140,000.000  acres  of  land 
are  being  protected  and  improved. 

I  could  name  still  other  branches  of  the 
Department,  but  I  dare  say  most  vital  to 
western  life  is  the  Bureau  of  Reclamation. 

When  the  act  of  June  17,  1902  was  signed, 
creating  Federal  Reclamation,  80,000,000  peo- 
ple served  notice  that  they  were  determined  to 
develop  the  West  along  sound  lines. 

Western  Development  Pledged 

This  determination  has  not  been  weakened 
in  the  four  decades  which  since  have  passed. 
The  whole  Nation,  through  the  Department 
of  the  Interior,  through  its  Bureau  of  Rec- 
lamation and  other  agencies,  remains  pledged 
to  sound  western  development  along  a  hun- 
dred paths. 

The  West  has  learned  to  look  to  the  De- 
partment of  the  Interior  for  aid,  to  take  its 
problems  there.  So  far  as  I  know,  no  worthy 
plea  or  sound  proposal  has  met  a  rebuff.  Oh, 
there  have  been  some  who  for  selfish  reasons 
wanted  water  but  resented  public  power,  who 
wanted  a  park  but  wished  not  to  yield  free 
access  to  its  timber,  and  otherwise  wanted 
both  to  eat  and  have  their  cake,  who  have 


been  disgruntled.  Let  them  seek  their  con- 
solation elsewhere.  Those  sincerely  interested 
in  the  future  growth  of  the  West  will  not  be 
misled.  They  can  recognize  a  red  herring 
when  it  is  drawn  across  their  paths.  The 
National  Reclamation  Association  and  other 
such  broad  gage  organizations  must  not  per- 
mit the  historic  policies  to  be  subverted,  and 
they  will,  I  am  sure,  back  the  Department 
which  has  a  long,  constructive  record  behind 
it.  It  is  in  the  interest  of  the  West  that  such 
organizations  broaden  their  fields  of  vision 
and  look  at  the  whole  western  picture,  that 
they  look,  also,  at  the  whole  conservation 
picture. 

I  have  heard  statements  that  the  States 
could  have  done  a  better  job  of  reclamation 
than  the  Department  of  the  Interior.  I  sug- 
gest that  our  experience  with  the  Carey  Act, 
passed  in  1894,  under  which  only  12,000  out 
of  7,000,000  acres  were  patented  under  State 
supervision,  and  the  inability  of  some  States 
to  work  together  and  to  agree  on  interstate 
water  compacts  raises  a  serious  question  as 
to  what  might  have  happened  had  it  not  been 
for  the  Federal  Reclamation  Act. 

United  Front  Effectii-c 

Long,  drawn-out  bickerings  among  the 
Western  States  over  scanty  water  supplies  and 
how  they  should  be  utilized  play  right  down 
the  alley  of  the  enemies  of  conservation.  To 
accomplish  anything  constructive  in  the  way 
of  reclamation,  there  must  be  a  united  west- 
ern effort. 

There  was  a  time,  not  too  long  ago,  when 
30  years  of  national  reclamation  was  dying 
of  disintegration.  At  the  beginning  of  the 
last  decade  the  Reclamation  Fund  was  slowly 
disappearing.  The  water  supply,  the  life  and 
salvation  of  the  West,  was  at  ebb  tide.  The 
specter  of  drought  was  creeping  westward 
over  the  Great  Plains. 

The  fine  accomplishments  of  Federal  Rec- 
lamation were  ignored. 

But,  fortunately  for  the  West,  there  came 
a  President  to  the  White  House  who  was  as 
sympathetic  as  his  namesake.  Teddy  Roose- 
velt, 30  years  before.  For  the  first  time  in  its 
history  the  national  irrigation  policy  was 
given  an  effective  means  of  execution.  Funds 
were  made  available  commensurate  with  its 
importance. 

During  the  30  years  from  1902  to  1932  the 
Congress  appropriated  something  over  $300,- 
000,000  for  reclamation  construction.  From 
1933  to  date,  in  8  years.  Reclamation  has  re- 
ceived a  total  of  over  $500,000,000.  And  this 
year,  with  the  encouragement  of  President 
Fanklin  D.  Roosevelt,  $87,000,000  is  being 
made  available  to  advance  the  construction  of 
worth-while  projects  so  urgently  needed  in 
every  State  of  the  arid  West. 

The  record  of  western  developments  since 
1933  is  one  in  which  the  country  and  the  West 
can  take  pride. 

During  these  8  years  the  Bureau  of  Rec- 
lamation's construction  program  has  pro- 


ed at  a  rate  10  times  its  former  pace. 
As  a  result  water  storage  on  Reclamation 
projects  has  more  than  quadrupled.  Reser- 
voir capacity  is  nearly  65,000,000  acre-feet 
compared  with  less  than  14,000,000  8  years 
ago. 

Since  1932  the  Bureau  has  constructed 
around  2,500  miles  of  canals,  ditches,  and 
drains,  and  3  dozen  splendid  dams.  Irrigable 
acreage  on  Reclamation  projects  and  Warren 
Act  lands  has  been  increased  to  more  than 
4.000,000  acres. 

A  Million  Residents 

The  number  of  farm  homes  carved  from 
desert  waste  by  Reclamation  construction  in- 
creased to  more  than  50,000.  The  population 
of  the  projects  now  approaches  1,000,000. 

Among  Reclamation  dams  completed  during 
this  administration  are  the  finest  engineering 
achievements  of  this  age. 

Each  of  the  dams  completed  in  the  last  8 
years  have  served  primarily  for  the  conserva- 
tion of  water  for  irrigation.  But  the  multiple 
purposes  for  which  they  have  been  designed 
have  increased  their  usefulness  and  value  to 
the  Nation.  Not  only  power,  but  flood  control, 
aid  to  navigation,  municipal  water  supplies, 
wildlife  preservation  and  recreational  facil- 
ities have  been  included  as  additional  benefits. 

Today  we  are  grateful  for  the  power  that 
many  of  these  dams  make  possible.  Let  us 
not  forget  that  in  turn  power  made  many  of 
these  dams  possible.  Without  power  to  repay 
a  substantial  part  of  the  costs,  some  of  our 
greatest  dams  which  today  serve  irrigation 
could  not  have  been  found  economically  fea- 
sible. They  could  not  have  been  constructed. 

I  am  proud  to  say  that  with  all  these  per- 
manent contributions  in  the  form  of  concrete 
and  steel,  of  water  and  land,  of  power  and 
production,  the  human  element  has  also  re- 
ceived attention.  The  constructive  conserva- 
tion of  our  greatest  resources — human  be- 
ings— men,  women  and  children — is  being  ad- 
vanced hand  in  hand  with  other  Reclamation 
work. 

We  will  build  the  West  into  a  better  land 
than  Horace  Greeley  ever  dreamed,  on  a  sound 
lasting  foundation,  by  irrigation. 


AN  OLD  INDIAN  squaw  who  had  lived  all 
her  lonely  life  on  the  edge  of  the  Columbia 
River,  about  40  miles  upstream  from  the 
Grand  Coulee  Dam,  had  more  faith  in  the 
ancient  stream  than  in  the  men  damming  it, 
Reclamation  engineers  found  out  recently. 

They  purchased  her  home,  one  of  the  sev- 
eral hundred  within  the  limits  of  the  reservoir, 
at  a  sum  satisfactory  to  her,  but  when  they 
asked  her  to  move  because  the  lake  would 
soon  flood  her  property  she  steadfastly  re- 
fused, answering,  "Me  live  long  time  on  Co- 
lumbia, never  yet  flood  my  house."  After 
much  pleading  she  was  finally  convinced  that 
times  had  changed.  She  moved  just  in  time. 
The  lake  is  now  131  miles  long. 
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Cooling  Grand  Coulee  Dam  Concrete 


By  L.  J.  SNYDER,  Associate  Engineer 


T1IK  iiiiiss  concrete  in  Gnmtl  Coulee  Dam  has 
liceii  cooled  to  remove  all  excess  heat  during 
tin-  construction  )>eriod  in  order  to  prevent  sub- 
sequent contraction  In  volume  which  would 
cause  cracks  throughout  the  structure. 

More  favorable  temperature  gradients 
ilinnmli  the  concrete  also  were  obtained  than 
would  have  Ix-en  the  result  of  natural  cooling. 

I'nder  ordinary  conditions  of  concrete 
plai-enient  in  massive  structures,  the  largest 
clement  of  volume  change  results  from  the 
expansion  of  the  concrete  while  it  heats  dur- 
ing the  hardening  process,  and  from  subse- 
quent contraction  as  the  concrete  slowly  cools. 
The  temperature  rises  during  the  hardening 
jinx-ess  as  the  result  of  heat  generated  by 
i lie  reaction  that  takes  place  between  the 
cement  and  water.  This  hydration  of  the 
cement  starts  as  soon  as  the  concrete  is  mixed 
and  continues  as  long  as  the  concrete  con- 
tinues to  harden  and  gain  strength.  The  nat- 
ural cooling  of  a  very  large  mass  of  concrete, 
such  as  Grand  Coulee  Dam,  would  take  ap- 
proximately 100  years;  and  during  that  time 

Hi"  c -retc  would  continue  to  contract,  and 

tend  to  crack  in  various  unexpected  and 
nnilesired  ways. 

Hy    artificial   cooling,    this   contraction    is 

i ontnited  in  a  relatively  short  period,  so 

that  it  is  virtually  complete  within  a  few 
months.  The  provision  for  definite  transverse 
and  longitudinal  contraction  joints  within  the 
concrete,  forming  blocks  which  are  generally 
50  feet  square,  localizes  the  change  of  shai>e. 

< fining   It    to   the   cracks   between   blocks. 

preventing  cracking  elsewhere.  After  the 
cooling  is  completed,  these  joint  openings  are 
filled  with  grout,  and  the  concrete  is  converted 
inio  a  solid  mass.  The  volume  of  the  Indi- 
vidual Mocks  is  then  a  minimum.  In  that 
state  corresponding  to  the  iiermaiient  lem- 
jioraiiire  of  the  dam. 

('racks  resulting  from  volume  change  in  a 
hydraulic  structure,  such  as  Grand  Coulee 
l>am.  arc  more  objectionable  than  in  some 
other  types  of  structures,  since  not  only  proper 
distribution  of  the  stress  is  prevented  by  such 
cracks,  bin  leakage  of  water  contributes  to 
dissolution  of  the  cement  and  introduces  an 
e\]»-nslve  and  annoying  maintenance  problem. 

There  are  many  ways  of  partially  con- 
trolling Hie  temperature  of  concrete  si  rue 
lures.  .Methods  accomplishing  some  degree  of 
control,  which  were  used  at  Grand  Coulee 
T)am.  include  limiting  the  depth  of  concrete 
lifK  to  ."  feet,  regulating  the  time  interval 
between  successive  lifts  to  a  minimum  »t  7'J 
hours,  and  using  .sjM-cial  low-heal  cements. 

Tin-  artificial  i ling  of  mass  concrete,  how- 

e\.'r.   K  delinilely   established   as  the  mo-l    of 
c  means.     At  Grand  Coulee  Dam,  water 


obtained  directly  from  the  Columbia  River, 
without  treatment  of  any  sort,  has  proved 
to  be  quite  satisfactory  for  cooling  the  con- 
crete to  the  desired  temperature.  Cooling 
was  accomplished  by  circulating  this  cold 
water  through  an  extensive  pipe  system  em- 
bedded In  the  concrete. 
Cooling  operations  were  started  on  Decem- 


ber 10,  1936,  and  were  carried  on  almost  con- 
tinuously until  the  completion  of  cooling  on 
February  5,  1!M1. 

Temperature  of  the  Mans  Concrete 

The  temperature  of  the  concrete  at  the  time 
of  placing  ordinarily  is  about  the  same  as  the 


Columbia  River  water  pumped  by  barge,  passes  through  pipes,  and  cools  concrete  in 

Grand  Coulee  Dam 
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mean  monthly  air  temperature  at  the  location 
of  construction.  At  Grand  Coulee  Darn,  where 
the  mean  annual  air  temperature  is  approxi- 
mately 46°  F.,  and  the  mean  monthly  air  tem- 
perature varies  from  22  degrees  in  midwinter 
to  67  In  midsummer,  the  daily  average  con- 
crete temperature  at  the  time  of  placement 
varied  from  50  to  75  degrees.  During  freezing 
weather,  the  concrete  materials  were  heated 
and  the  concrete  was  protected  so  that  initial 
temperatures  were  at  no  time  less  than  40 
degrees.  During  extremely  cold  weather, 
when  adequate  protection  became  difficult  and 
costly,  concreting  was  discontinued. 

Under  ordinary  conditions  of  placement, 
some  of  the  excess  heat  of  hydration  is  lost 
during  the  period  of  construction.  This  heat 
is  lost  by  natural  cooling  from  the  top  of  the 
lift  of  concrete  before  the  succeeding  lift  is 
placed,  from  the  sides  of  the  blocks,  or  to 
openings  or  other  permanently  exposed  sur- 
faces. The  temperature  rise  of  the  concrete 
in  Grand  Coulee  Dam  made  with  low-heat 
cement  was  usually  about  25°  to  45°  F.,  while 
under  adiabatic  conditions  the  temperature 
rise  would  have  been  somewhat  over  50°  F. 
The  maximum  concrete  temperature  recorded 
at  the  dam  was  132°  F.,  which  occurred  during 
the  early  stages  of  construction  when  modified 
cement  was  used.  The  maximum  temperature 
recorded  in  the  regions  where  low-heat  cement 
was  used  was  117°  F. 

The  temperature  of  Grand  Coulee  Dam  must 
ultimately  approach  the  mean  annual  air  and 
water  temperatures  to  which  it  is  exposed. 
In  a  body  of  water  as  deep  as  the  Grand 
Coulee  Reservoir,  into  which  flow  large  vol- 
umes of  very  cold  water  during  at  least  part 
of  the  year,  the  temperature  in  the  lower  part 
of  the  reservoir  will  remain  constantly  close 
to  the  temperature  of  the  water  at  maximum 
density,  39.2°  F.  The  mean  annual  tempera- 
ture of  the  river  is  about  49°  F.  The  final 
stable  temperature  of  the  concrete,  therefore, 
must  range  from  40  to  49  degrees  on  the  up- 
stream side  to  46  degrees  on  the  downstream 
side,  with  only  the  surface  layer  of  approxi- 
mately 20  feet  affected  by  the  fluctuations  in 
exposure  conditions.  The  value  of  45  degrees 
was  accepted  as  the  temperature  to  which  the 
concrete  should  be  cooled. 

The  Problem 

The  problem  of  controlling  the  volume 
change  accompanying  the  temperature  change 
then  became  that  of  so  controlling  the  con- 
struction operations  as  to  obtain  the  most 
favorable  temperature  conditions  without 
being  unduly  restrictive,  of  providing  con- 
traction joints  where  cracks  cannot  otherwise 
be  prevented,  and  of  cooling  the  concrete  so 
that  excessive  temperature  gradients  will  not 
be  established,  and  complete  contraction  will 
be  effected  during  the  construction  period.  In 
so  cooling  and  shrinking  the  concrete  to  its 
least  volume,  the  contraction  joints  were 
opened  to  their  widest  extent,  enabling  the 
joint  openings  to  be  filled  readily  with  grout 


Taking   temperature   of   Grand    Coulee 

to  make  the  structure  into  the  monolith  con- 
templated in  the  design. 

The  temperature  of  the  river  water  used 
in  cooling  the  mass  concrete  of  Grand  Coulee 
Dam  varied  in  an  average  year  from  about 
35°  to  65°  F.  Final  cooling  could  be  accom- 
plished only  during  the  winter  months  from 
December  to  March,  inclusive,  when  the  water 
temperatures  are  less  than  45  degrees.  Dur- 
ing the  remainder  of  the  year,  concrete  cool- 
ing operations,  where  they  followed  construc- 
tion closely,  effectively  reduced  the  maximum 
temperatures,  prevented  the  formation  of 
steep  temperature  gradients  from  the  in- 
terior to  the  exposed  surfaces,  and  lowered 
the  temperature  uniformly  almost  to  the  final 
stable  temperature  during  the  early  age  of 
the  concrete. 

System  and  Materials  Used 

Coils  of  1-inch  outside  diameter  tubing, 
averaging  about  650  feet  long  and  never  ex- 
ceeding 1,200  feet  in  length,  were  embedded 
in  the  mass  concrete.  The  pipes,  spaced  about 
5  feet  6  inches  apart  horizontally,  were  laid 
on  top  of  each  5-foot  lift  of  concrete  after  it 
had  hardened,  and  they  were  anchored  by 
wire  loops  buried  in  the  concrete  while  it  was 
still  plastic.  A  low-cost  expansion  coupling, 
designed  by  and  manufactured  especially  for 
the  Bureau  of  Reclamation,  was  used  to  join 
the  lengths  of  tubing  and  at  all  points  where 
the  1-inch  cooling  pipes  cross  a  contraction 
joint.  These  couplings  are  water  tight,  al- 
though the  pipes  they  join  move  axially  and 
transversely  with  respect  to  each  other  at  con- 
traction joints  while  the  concrete  contracts 
during  cooling  operations.  The  transverse 
movements  are  caused  by  contraction  of  the 
individual  blocks  toward  their  respective  cen- 
ters which  are  not  on  line  perpendicular  to 
the  joints  that  the  pipes  cross. 

River  water  flowed  over  the  dam  during 
each  flood  season.  This  made  it  necessary  to 


extend  all  embedded  coils  to  cooling  shafts 
or  galleries,  and  to  have  the  entire  distribu- 
tion system  contained  within  the  dam.  At  the 
3-foot  6-inch  diameter  cooling  shafts,  connec- 
tions to  the  embedded  coils  were  made  by 
rubber  hoses  which  connected  to  special  mani- 
folds with  valve  control  for  each  embedded 
coil,  permitting  its  flow  to  be  regulated  or 
discontinued  without  affecting  the  remainder 
of  the  system.  The  special  manifolds  were 
connected  to  the  4-inch  supply  and  return 
risers  at  5-foot  intervals,  to  conform  to  the 
locations  of  the  embedded  cooling  pipes. 
These  risers  were  of  standard  pipe,  made  up 
in  5-foot  flanged  sections  to  facilitate  handling. 
The  cooling  shafts  extend  between  horizontal 
galleries,  both  transverse  and  longitudinal, 
which  are  50  feet  apart  vertically  and  car- 
ried main  headers  and  branch  headers  to  which 
the  risers  were  connected.  These  headers 
varied  in  size  from  14  to  6  inches.  The 
header  pipe  was  of  the  spiral-weld,  light- 
weight type,  and  was  used  in  10-foot  lengths 
to  facilitate  handling  within  the  galleries, 
where  space  is  often  limited.  Dresser-type 
compression  couplings  were  used  at  all  con- 
nections except  for  an  occasional  welded  joint. 

Water  from  the  river  upstream  from  the  dam 
was  forced,  by  pumps  located  on  barges, 
through  intake  pipes  embedded  in  the  con- 
crete, and  extending  from  the  upstream  face 
to  the  longitudinal  galleries.  Connections  be- 
tween the  pump  barges  and  the  embedded  in- 
lets were  made  by  means  of  20-foot  sections 
of  12-inch  rubber  discharge  hoses.  One  of 
two  sections  of  hose  were  usually  required  at 
each  of  the  two  barges.  The  embedded  in- 
take pipes  are  of  special  design.  Each  pipe 
is  made  up  of  three  sections,  of  which  those 
at  the  upstream  face  and  at  the  gallery  are 
entirely  of  brass  to  insure  permanency. 

After  the  intake  had  served  its  purpose, 
a  brass  blind  flange  with  brass  bolts  was  in- 
stalled at  the  upstream  face  of  the  dam.  and 
the  inlet  was  backfilled  with  concrete.  After 
the  backfill  concrete  had  shrunk,  the  space 
between  the  concrete  and  pipe  was  filled  with 
grout  under  pressure,  thus  eliminating  {iny 
possible  leakage  along  the  line  of  the  embedded 
inlet.  The  cooling  water  was  pumped  through 
the  embedded  inlet  pipes  into  the  main  headers 
located  in  the  longitudinal  galleries,  thence 
through  the  branch  headers  in  the  transverse 
galleries,  the  risers  in  the  vertical  shafts,  and 
through  the  embedded  1-inch  coils.  The  return 
water  passed  in  reverse  order  to  main  return 
headers,  whence  it  was  wasted  to  the  river. 
The  system  differed  in  no  essential  way  from 
any  other  water  distributing  system  ;  the  only 
unique  feature  being  the  superlative  quanti- 
ties involved.  To  complete  the  cooling  of 
Grand  Coulee  Dam  required  the  use  of  about 
2  000  miles  of  embedded  1-inch  pipe,  2  miles 
of  vertical  3%-foot  diameter  cooling  shafts, 
and  5%  miles  of  galleries,  transverse  and  lon- 
gitudinal, in  which  the  cooling  headers  were 
located. 

Each  of  the  two  pump  barges  consisted  of 
an  all-welded  steel  hull,  made  up  of  six  water- 
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t;i:hi  c<iii)|Nirtiiieiit8  of  such  design  that  the 
barge  would  not  sink  with  any  one  of  the  com- 
liiii-iint'iits  completely  filled  with  water.  A 
deck  honso,  that  completely  enclosed  the  pump 
installations,  was  constructed  on  each  barge. 
One  barge  contained  six  pumps  having  a  total 
capacity  of  0,500  gallons  JHT  minute  at  220  feet 
of  head,  while  the  other  barge  contained  five 
pumps  baring  a  total  capacity  of  3,500  gallons 
per  minute  at  220  feet  of  head.  The  pumps 
varied  In  size  from  500  to  1,500  gallons  per 
minute,  so  that  efficient  operation  could  be 
had  regardless  of  the  quantity  of  water 
pumped.  As  construction  proceeded  to  higher 
elevations,  booster  pumps  were  added  to  both 
barges,  enabling  the  same  total  quantity  of 
9,000  gallons  per  minute  to  be  pumped  against 
a  330-foot  head. 

Procedure  in  Cooling 

The  mass  concrete  of  the  dam  is  divided 
Into  87  cooling  zones,  each  50  feet  thick,  ap- 
proximately 6  blocks  or  300  feet  wide,  and 
bounded  by  the  upstream  and  downstream 
faces.  Cooling  was  started  first  at  the  lowest 
coll  within  the  zone,  and  then  proceeded  to  the 
coils  above,  as  each  was  completed  by  the 
construction  of  the  lowest  block  within  the 
zone  to  the  given  level.  Cooling  was  usually 
started  from  each  coil  within  24  to  48  hours 
after  it  was  covered  with  concrete  to  a  mini- 
mum depth  of  o  feet.  Circulation  of  water 
for  60  to  90  days  was  ordinarily  required 
to  cool  the  concrete  to  the  desired  temper- 
ature. 

Owing  to  the  irregularities  of  the  original 
foundation  rock,  there  are  certain  sections  in 
the  base  of  the  dam  where  the  concrete  is  of 
greater  depth  than  others,  causing  unequal 
vertical  contraction  during  cooling.  Cooling 
and  contraction  followed  construction  as 
cio-eiy  as  possible  so  that  loads  would  not  be 
concentrated  on  high  points  of  bedrock,  and 
the  formation  of  vertical  or  diagonal  cracks 
running  from  the  high  points  would  be  pre- 
vented. 

During  concrete  cooling  operations,  the  flow 
of  water  throughout  the  distribution  system 
was  regulated  at  fixed  Intervals  to  obtain  uni- 
form cooling  of  the  concrete.  This  regulation 
was  obtained  by  adjusting  all  main  valves. 
A  inch  and  larger,  so  as  to  equalize  pressures 
throughout  the  distribution  system.  Since 
most  of  the  embedded  cooling  coils  are  of 
nearly  the  same  length,  the  flow  through  each 
was  equalized  as  a  result  of  the  identical 
pressures  In  the  main  headers.  Accurate 
flnu  meters  were  used  to  determine  the  flow 
from  each  of  the  pump  barges.  The  pumps 
were  regulated  so  as  to  supply  an  average 
of  4  gallons  per  minute  for  each  coil  con 
•  I  to  the  system.  During  the  season  of 
the  year  when  final  cooling  could  not  IM>  :n 
roinpliihcd,  the  process  was  continued  until 
the-  temperature  of  the  concrete  was  lowered 
to  practically  the  same  temperature  as  the 
river  water.  Cooling  was  then  discontinued 
until  river  water  temperatures  declined  and 


effective  cooling  could  again  be  effected.  The 
capacity  of  the  pumping  plant  was  such  that 
all  concrete  available  to  he  cooled  each  winter 
season  could  be  cooled  to  45  degrees,  or  slightly 
le.-s.  before  the  river  water  temperature  rose 
too  high,  In  order  that  contraction  joints  could 
be  grouted  Immediately  thereafter. 

Certain  construction  features,  such  as  the 
final  alinement  of  the  drum  gates  and  the 
construction  of  the  bridge  over  the  spillway 
section  were  dependent  upon  the  prior  cooling 
of  the  concrete  and  the  grouting  of  the  con- 
traction Joints,  so  that  it  was  Imperative  that 
the  cooling  and  grouting  keep  pace  with  the 
construction. 

Control  of  Cooling  Operation* 

Concrete  cooling  operations  were  controlled 
by  observing  the  temperature  of  the  concrete 
by  means  of  resistance  thermometers  of  two 
types.  There  are  1,273  of  one  type,  which 
are  burled  in  the  concrete  between  the  cool- 
ing pipes,  at  locations  which  give  representa- 
tive values  of  concrete  temperature.  The  sec- 
ond type  consists  of  special  resistance  ther- 
mometers which  were  inserted  into  the  ends 
of  embedded  coils  at  the  cooling  shafts  or 
galleries  after  the  flow  had  been  discontinued 
for  about  48  hours,  sufficient  time  to  permit 
equalization  of  the  concrete  temperature  sur- 
rounding the  pipe. 

The  resistance  thermometers  used  in  con- 
trolling the  cooling  operations  are  in  most 
cases  accurate  within  a  fraction  of  1°  F.  In 
November  1936,  river  diversion  was  started 


over  one  of  the  low  rows  of  blocks  of  the 
dam,  In  which  8  resistance  thermometers  were 
embedded  5  feet  below  the  concrete  surface. 
At  the  time  diversion  was  started,  the  ther- 
mometers indicated  temperatures  from  90° 
to  99'  F.,  while  11  months  later,  after  the 
concrete  temperatures  were  equalized  by  river 
flow,  the  temjjeratures  Indicated  by  these 
same  8  resistance  thermometers  were  54.4° 
to  54.8°  F.,  which  Is  evidence  of  their  accuracy. 
A  three-wire  lead  Is  used  between  the  em- 
bedded resistance  thermometers  and  a  ter- 
minal board  In  the  gallery  so  as  to  eliminate 
the  effect  of  lead  resistance  in  making  a  read- 
ing with  a  Wheatstone  bridge  calibrated  to 
read  In  degrees  Fahrenheit. 

An  attempt  was  made  to  complete  simul- 
taneously the  cooling  of  all  blocks  within  a 
zone,  and  the  cooling  of  the  zones  in 
the  order  that  would  facilitate  and  minimize 
the  cost  of  grouting  the  construction  joints 
where  this  work  closely  followed  the  cooling 
operations  during  which  periodic  temperature 
readings  were  taken  on  the  embedded  ther- 
mometers to  obtain  the  temperature  history 
of  each.  If  the  rate  of  cooling  was  found  to 
be  relatively  slow  in  all  or  part  of  a  cooling 
zone,  an  investigation  was  made  to  ascertain 
the  cause.  The  cause  was  always  found  to 
be  inadequate  circulation  of  cooling  water 
and  was,  in  most  cases,  easily  remedied. 
Causes  of  inadequate  circulation  were  closed 
valves,  low  pressure  in  supply  line  because 
of  need  for  additional  flow  regulation,  kinked 
hoses,  unusually  long  colls,  and  debris  in  the 
lines. 


Spider's  web  of  1-inch  cooling  pipes  converging  on  the  42-inch  cooling  shaft  which 

contains  the  system  of  main  feeding  pipes.     Inset:  Workman  laying  cooling  pipe 

before  placement  of  concrete  in  the  5-foot  lift 
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Washing  and  clean-up 


The  concrete  was  usually  subcooled  2°  to 
5°  below  the  desired  temperature  of  45°  F., 
in  order  to  allow  for  the  slight  temperature 
rise  that  occurred  because  of  heat  generated 
from  continued  hydration  of  the  cement  after 
cooling  was  stopped  and  before  the  contraction 
joints  were  grouted. 

Natural  Draft  Cooling  Tower 

It  was  believed  that  the  temperature  of  the 
river  water  during  the  fall  and  winter  of 
1940-41  would  be  unfavorably  affected  by  the 
storage  during  the  summer  of  1040  of  a  large 
quantity  of  relatively  warm  water.  Normally, 
the  river  water  temperatures  drop  rapidly 
during  the  months  of  September,  October,  and 
November,  but  with  1,500,000  acre-feet  of 
water  at  about  65  degrees  stored  in  the  reser- 
voir, the  colder  inflowing  water  would  have 
to  mix  with  this  warm  mass  and  the  entire 
volume  be  reduced  to  40°  F.  before  the  surface 
water  would  fall  below  that  value  and  ap- 
proach freezing  temperature. 

It  was  reasoned  that  water  sufficiently  cold 
for  final  cooling,  therefore,  might  not  be  avail- 
able until  much  later  than  normally.  As  it 
\v;is  also  desired  to  complete  the  cooling  during 
the  1940-41  winter  season  earlier  than  usual 
in  order  to  allow  more  time  to  grout  the  con- 
traction joints  and  complete  the  necessary 
construction  before  the  1941  flood  season,  it 
was  decided  to  use  a  natural  draft  cooling 
tower  during  the  fall  months  of  1940  to  fur- 
nish colder  water.  This  natural  draft  tower 
was  165  feet  long,  18  feet  wide,  and  30  feet 
high.  It  had  the  capacity  to  cool  a  flow  of 
5,500  gallons  of  water  per  minute  about  6  de- 
grees when  operating  under  normal  conditions 
at  near-freezing  temperature.  The  cooling 
tower  was  so  located  that  the  water  was 
pumped  through  an  18-inch  line  to  the  top  of 
the  tower.  After  passing  through  the  tower 
and  into  the  collecting  basin,  the  water  flowed 
by  gravity  to  the  distribution  system  within 
the  dam.  The  flow  of  water  down  through 


the  tower  was  broken  up  by  a  series  of  baffles 
so  that  by  the  time  it  dropped  into  the  tower 
collecting  basin,  it  had  the  appearance  of 
very  heavy  rainfall.  The  lateral  flow  of  air 
through  the  tower,  which  came  into  contact 
with  the  enormous  surface  area  of  the  water, 
caused  it  to  be  cooled  by  evaporation.  The 
cooling  tower  served  principally  as  insurance 
that  water  sufficiently  cold  to  complete  the 
cooling  would  be  available  during  the  winter 
of  1940-41  regardless.  Although  the  river 
water  temperatures  were  not  unusually  high 
the  past  winter  season,  the  cooling  tower 
functioned  satisfactorily  and  served,  by  fur- 
nishing cold  water  earlier  than  would  have 
been  available  otherwise.  To  the  extent  that 
cooling  was  accelerated,  the  cost  of  the  tower 
was  partially  repaid  from  the  saving  in  total 
operating  costs. 

Results 

It  has  been  possible  to  remove  an  immense 
quantity  of  heat  from  the  concrete  during  the 
winter  months  because  of  the  low  river  water 
temperatures.  For  example,  on  January  3, 
1937,  5,730  gallons  per  minute  of  water  were 
pumped  through  the  embedded  cooling  coils. 
The  temperature  of  the  inlet  water  was  33.4°, 
while  the  temperature  of  the  outlet  water  was 
55.8°,  making  the  equivalent  refrigeration  for 
that  date  5,3,40  tons.  In  comparison,  the 
maximum  refrigeration  obtained  in  any  one 
day  during  mass  concrete  cooling  operations 
at  Boulder  Dam.  from  the  combined  use  of 
a  cooling  tower  143  feet  long,  16  feet  wide. 
and  43  feet  high,  and  an  ammonia  refrigera- 
tion plant  of  825  tons  rated  capacity,  was 
approximately  1,800  tons.  (One  ton  of  re- 
frigeration will,  in  a  24-hour  period,  lower 
the  temperature  of  34,600  gallons  of  water. 
1"  F.) 

Thus,  the  concrete  was  cooled  to  an  es- 
timated final  stable  temperature  during  the 
construction  period  and  as  part  of  the  con- 
struction operations.  As  a  result  of  cooling, 
the  contraction  joints  opened  uniformly  from 
one-sixteenth  to  one-eighth  of  an  inch,  as 
indicated  by  surface  measurements  and  by 
the  uniform  acceptance  of  an  average  of  1 
cubic  foot  of  cement  grout  for  every  100  square 
feet  of  contraction  joint  area.  When  it  is 
considered  that  the  contraction  Joint  area  of 
Grand  Coulee  Dam  and  pumping  plant  dam 
is  about  11,000,000  square  feet,  it  is  possible 
to  picture  the  large  volume  that,  but  for  the 
temperature  control  exercised,  eventually 
would  be  encompassed  in  cracks  throughout 
the  structure.  There  were  very  few  cracks 
observed  on  the  sides  of  the  blocks  between 
contraction  joints,  and  none  that  are  known  to 
extend  entirely  through  a  block.  There  are 
a  number  of  fine,  hairlike,  surface  cracks 
in  many  of  the  galleries,  and  on  some  of  the 
exposed  faces,  the  result  undoubtedly  of  steep 
temperature  gradients  at  those  locations,  but 
these  cracks  are  certainly  not  of  structural 
importance. 


Cost  of  Cooling 

The  large  quantities  involved,  the  use  of 
cooling  water  directly  from  the  river,  and  the 
efficient  use  of  plant  and  equipment  have  re- 
sulted in  a  lower  unit  cost  for  cooling  the 
concrete  of  Grand  Coulee  Dam  than  for 
any  other  dam  constructed  and  cooled  to  date 
by  the  Bureau  of  Reclamation.  The  costs 
presented  are  not  given  in  detail  as  the  final 
accounting  is  not  yet  completed.  The  final 
accounting  will  certainly  not  change  materially 
the  values  given  herein. 

Grand  Coulee  Dam  has  been  constructed 
under  two  general  contracts — the  lower  part 
of  the  dam  by  a  contracting  firm  composed 
of  Silas  Mason  Co.,  Walsh  Construction  Co., 
and  Atkinson-Kier  Co..  better  known  as  M. 
W.  A.  K.,  and  the  upper  part  by  Consolidated 
Builders,  Inc.  Under  the  first  contract,  in- 
volving some  4,250,000  cubic  yards  of  concrete, 
the  unit  cost  of  cooling  was  about  $0.128  per 
cubic  yard.  Under  the  second  contract,  in- 
volving some  5,500.000  cubic  yards,  the  unit 
cost  was  about  $0.155  per  cubic  yard. 

Upon  this  basis,  the  total  cost  of  cooling 
the  9,750,000  cubic  yards  of  mass  concrete  of 
Grand  Coulee  Dam  was  approximately  $1,- 
400,000  or  $0.144  per  cubic  yard. 

To  Clarence  Rawhouser,  engineer  in  the 
Denver  office  of  the  Bureau  of  Reclamation. 
the  writer  is  indebted  for  much  of  the  in- 
formation used. 


Bound  Volumes  of  Reclamation 
Era  Available 

A  LIMITED  number  of  cloth-bound  copies 
of  THE  RECLAMATION  ERA,  volume  30, 
for  the  year  1940,  are  now  available  and  may 
l)e  purchased  at  $1  per  copy. 

Check  or  money  order  in  advance  payment 
for  bound  copies  should  be  drawn  to  the 
Treasurer  of  the  United  States  and  forwarded 
to  the  Commissioner,  Bureau  of  Reclamation, 
Department  of  the  Interior,  Washington, 
D.  C. 


A II- A  merican  Canal  in  Full  A  ction 

THE  world's  biggest  irrigation  ditch — the  All- 
Americau  Canal — is  now  in  action  its  full 
length  of  80  miles  in  southern  California, 
delivering  desilted  Colorado  River  water  to 
the  famous  all-year  "Garden  of  Eden,"  Im- 
perial Valley. 

Excavation  of  the  160-mile  Coachella  branch 
is  about  half  completed  to  the  Dos  Palmas 
area  north  of  Salton  Sea. 

The  Imperial  Valley  has  about  500,000 
irrigable  acres  and  the  Coachella  about 
160,000.  The  east  and  west  mesas  included 
in  future  development  will  raise  the  ultimate 
area  to  be  served  by  the  Ail-American  Canal 
to  about  1,000,000  acres,  offering  many  new 
homes  and  opportunities  for  a  livelihood  to 
American  citizens. 


{  288  }        The  Reclamation  Era,  November  1941 


Hydroelectric  and  Steam  Power 

By  HARVEY  F.  McPHAIL,  Assistant  Chief  Electrical  Engineer 


IT  IS  OBVIOUSLY  absurd  to  claim  that  as 
a  general  thing  hydroelectric  power  Is  cheaper 
than  steam  power  or  that  steam  power  is 
cheaper  than  hydro  power.  The  experience  of 
both  utilities  and  Government  agencies  in  the 
development  of  power  has  Indicated  that  in 
practically  all  cases  the  maximum  benefits  are 
obtained  by  a  combination  of  the  two. 

The  cost  of  either  hydro  or  steam  power 
depends  entirely  upon  local  factors  and  Is 
governed  by  plant  designs,  cost  of  fuel  deliv- 
ered at  the  site,  cost  of  cooling  water,  cost 
of  dam  construction,  and  the  length  of  trans- 
mission lines  required  to  get  the  power  to  load 
centers.  In  some  instances  water  power  will 
be  more  economical  than  steam  power,  and  In 
others  the  opposite  will  be  true.  Some  situa- 
tions require  combination  of  the  two  types 
of  power  to  balance  the  system.  Through 
loose  talk  the  impression  has  been  gained 
that  the  Federal  Government  in  its  projects 
is  pioneering  water  power  and  that  utilities 
generally  construct  steam  plants.  These  are 
erroneous  conceptions.  Several  large  utilities 
in  areas  where  water  power  is  readily  obtain- 
able have  developed  systems  almost  wholly 
dependent  on  hydroelectric  power.  Many 
Government  systems  will  need  steam  power 
for  balancing  purposes. 

Combinations  of  steam  and  hydro  power 
have  been  indicated  by  the  tabulation  of  po- 
tential developments  submitted  by  the  Bureau 
of  Reclamation. 

In  order  that  the  comparative  advantages 
of  particular  developments  may  be  viewed 
with  some  basis  for  judgment,  a  study  has 
been  made  to  indicate  how  much  money  per 
kilowatt  may  be  expended  for  hydroelectric 
developments  without  exceeding  the  cost  of 
equivalent  steam  developments. 

Costs  Compared 

This  study  required  the  making  of  some 
assumptions.  I  submit,  however,  that  these 
assumptions  do  not  give  an  advantage  either 
to  steam  or  hydro  generation.  It  was  assumed 
that  power  from  a  hydro  plant  would  be  de- 
liv  ri'd  to  a  point  equivalent  to  the  high  volt- 
nge  bus  of  a  steam  plant  and  the  permissible 
expenditures  for  the  hydro  development  would 
Include  all  necessary  transmission  line  costs 
involved  to  reach  that  point.  It  was  assumed 
that  the  steam  plant  would  be  designed  to 
burn  conl,  which  means  that  under  present 
conditions  the  plant  would  cost  approximately 
$125  per  kilowatt  for  an  installation  of  50,000- 


kilowatt  capacity.  The  efficiency  assumed  for 
the  steam  plant  was  10,800  B.  t.  u.  per  kilo- 
watt-hour produced,  which  Is  equivalent  to  the 
results  secured  at  the  Port  Washington  plant 
on  Lake  Michigan,  one  of  the  outstandingly 
efficient  steam  plants  In  the  United  States. 
The  cost  of  operation,  maintenance,  etc.,  also 
was  based  on  the  experience  at  the  Port  Wash- 
ington plant  It  was  assumed  that  both  the 
steam  and  hydro  plants  would  be  financed  by 
the  Government,  and  would  be  amortized  in 
40  years  with  interest  at  3  percent.  Coal  for 
the  steam  plant  was  assumed  to  cost  $2  per  ton 
delivered  at  the  plant  if  the  plant  were  located 
at  the  mine  and  no  transportation  charges 
would  have  to  be  paid  on  the  coal.  The  coal 
was  assumed  to  contain  12,000  B.  t.  u.  per 
pound  as  received.  These  conditions  might 
be  obtained  in  the  Colorado-Wyoming-Utah 
area. 

On  the  basis  of  these  assumptions  it  was 
found  that  electric  energy  at  the  bus  bar 
of  a  steam  plant  might  be  produced  at  a  cost 


ranging  from  about  3.5  mills  per  kilowatt- 
hour  at  50  percent  load  factor  to  2.7  mills 
per  kilowatt-hour  at  75  percent  load  factor. 

These  costs,  of  course,  do  not  represent 
possible  sale  prices  for  this  power  as  the  costs 
of  transmission  lines,  substations,  and  stand- 
by must  be  added  before  the  sale  prices  can  be 
determined.  They  form,  however,  a  conven- 
ient and  logical  basis  for  comparison. 

The  annual  costs  connected  with  the  opera- 
tion of  a  hydroelectric  development  regardless 
of  the  plant  output  remain  practically  con- 
stunt  Experience  has  indicated  that  plants 
of  about  50,000-kilowatt  capacity  cost  about 
$1  per  year  per  kilowatt  of  capacity  for  oper- 
ation and  maintenance.  When  this  cost  of 
operation  and  maintenance,  converted  into 
unit  cost  per  kilowatt-hour  of  output,  is  sub- 
tracted from  the  cost  per  kilowatt-hour  of 
steam-generated  power,  a  figure  Is  obtained 
which  represents  the  amount  available  for 
fixed  charges  for  a  competitive  hydroelectric 
development.  With  $2  coal  the  study  Indicates 


Some  great  hydroplants,  such  as  Boulder  Dam,  produce  power  more  cheaply  than 
any  fuel  plant  can.  Obviously,  however,  hydrodevelopments  are  possible  only  where 
nature  has  provided  useful  fall  in  stream  beds,  which  usually  means  such  opportunities 
are  found  in  mountainous  country.  In  many  instances,  therefore,  it  costs  much  more 

to  get  hydropower  to  market 


1  Statement  before  the  Senate  Subcommittee  on 
Public  Lands  and  Surrey*  under  Senate  Re*olu- 
tlon  53. 
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There  is  no  fundamental  conflict  between  steam  and  hydropower.  Many  systems 
fortunate  enough  to  have  available  hydropower,  use  steam  for  balance.  In  some  areas 
the  combination  is  impossible  because  there  are  no  hydro  possibilities.  The  hand- 
some Ashtabula  steam  plant,  shown  here,  is  the  major  source  of  power  of  the 
Cleveland  (Ohio)  Electric  Illuminating  Co. 


that  on  a  50  percent  load-factor  basis  $300 
per  kilowatt  can  be  expended  for  the  hydro- 
electric system  while  on  a  75  percent  load- 
factor  basis,  $330  per  kilowatt  can  be  ex- 
pended without  exceeding  unit  costs  per  kil- 
owatt hour  of  steam-generated  energy. 

If  the  steam  plant  was  not  located  at  the 
mine  however,  and  transportation  costs  were 
involved  which  Increase  the  cost  of  coal  to 
$3  per  ton,  the  cost  of  the  steam-produced 
energy  would  rise  to  3.7  mills  per  kilowatt- 
hour  on  a  50  percent  load-factor  basis  and  3 
mills  per  kilowatt-hour  on  a  75  percent  load- 
factor  basis.  The  permissible  expenditure 
from  a  competitive  standpoint  for  hydroelec- 
tric developments  would  then  be  $335  per 
kilowatt  on  a  50  percent  and  $390  per  kilo- 
watt on  a  75  percent  load-factor  basis. 

Boulder  Costs  Low 

When  it  is  remembered  that  at  Boulder  Dam 
all  costs  represented  much  less  than  $200  per 
kilowatt  of  installed  capacity,  it  will  be  readily 
seen  that  it  is  absurd  to- say  that  steam  power 
always  is  the  cheaper.  When  I  say  that  the 
average  costs  of  hydro  plants  which  were 
included  in  the  list  of  about  50  potential  power 
developments  presented  by  the  Bureau  of 
Reclamation  before  the  committee  investigat- 
ing utilization  of  western  resources  would 
be  less  than  $300  per  kilowatt  of  installed 


capacity,  even  without  segregation  of  costs 
for  multiple  purposes,  it  will  be  seen  that 
Boulder  Dam  is  not  merely  an  exception,  but 
that  there  remain  many  other  potential  hydro 
developments  that  are  economically  justifiable. 

The  figures  used  in  working  out  this  illus- 
tration took  no  account  of  irrigation,  flood 
control,  and  related  benefits  which  accompany 
all  hydro  developments  of  the  Bureau  of  Rec- 
lamation and  other  Federal  agencies.  In  re- 
ality, however,  these  benefits  give  an  ad- 
vantage, in  many  localities,  to  hydro  power.  A 
steam  plant,  no  matter  how  big,  would  not  as 
an  incidental  of  its  operation  irrigate  the 
615,000  acres  of  the  Colorado-Big  Thompson 
project  in  the  State  of  Colorado ;  nor  would 
it  irrigate  the  35,000  acres  to  which  the  Bureau 
of  Reclamation  is  building  ditches  on  the 
Kendrick  project  in  Wyoming;  yet  hydro 
plants  on  these  projects  in  the  Big  Thompson 
Canyon  and  at  Seminoe  Dam  in  Wyoming  will 
make  these  developments  possible  through 
sharing  costs. 

Hydro  power  can  help  build  the  West  in 
more  ways  than  one.  It  is  helping  now 
through  establishment  of  industries,  utiliza- 
tion of  minerals,  irrigation  of  farms,  reclama- 
tion of  land,  and  in  many  other  ways. 

Just  as  the  figures  used  took  no  account 
of  multiple  benefits  of  hydro  plants,  they  also 
took  no  account  of  the  additional  cost  of  trans- 
mission of  power  from  the  bus  bar  to  market. 


In  many  instances,  of  course,  hydro  plants 
must  be  remotely  placed.  It  does  not  follow 
that  steam  plants  can  always  be  located  more 
advantageously,  but  I  believe  it  is  generally 
true  that  in  most  instances  it  will  cost  more 
to  carry  the  hydro  power  to  load  center. 
That  is  merely  another  factor  which  must  be 
considered  when  the  two  types  of  generation 
are  being  compared.  The  allowable  expendi- 
tures I  have  indicated  for  hydroelectric  devel- 
opments include  those  necessary  for  transmis- 
sion to  a  common  delivery  point. 

Systems  Require  Both 

The  foregoing  does  not  indicate  that  the 
Bureau  of  Reclamation  is  in  any  way  adverse 
to  the  development  of  power  by  steam  equip- 
ment. The  contrary  is  true,  since  this  Bureau 
believes  that  well-balanced  power  systems  de- 
signed to  supply  power  in  the  western  half 
of  the  United  States  should  eventually  have 
generating  equipment  of  both  characters. 
While  no  definite  criterion  can  be  laid  down 
for  the  relationship  between  the  two,  the 
general  experience  of  operating  utilities  in 
the  State  of  California  appears  to  indicate 
a  relation  of  about  1  kilowatt  of  steam  to  2 
kilowatts  of  hydro  capacity.  As  economic 
hydro  developments  are  exhausted,  the  ten- 
dency toward  steam  will  naturally  be  In- 
riv.'isod.  The  exhaustion  point  in  most  west- 
ern regions  is  not  yet  approaching. 

The  long-range  benefits  from  hydroelectric 
developments  in  connection  with  Federal  Rec- 
lamation projects  have  exerted  great  Influence 
on  the  irrigation  and  settlement  of  public  and 
other  lands  in  the  West.  There  are  at  least 
10  Federal  irrigation  projects  now  in  opera- 
tion which  were  made  feasible  by  inclusion  of 
hydro  features.  Without  the  contribution 
made  by  revenues  from  power  toward  repay- 
ment of  project  costs  great  areas  of  public 
lands  in  the  States  of  Arizona,  Idaho,  Ne- 
braska, Utah,  and  Wyoming,  would  probably 
have  remained  undeveloped. 

The  Boulder  Canyon  project  which  met 
critical  industrial  and  agricultural  needs  in 
the  Pacific  Southwest  was  deemed  to  be  finan- 
cially solvent  by  reason  of  the  power  produced 
at  Boulder  Dam.  The  over-all  cost  of  Boulder 
Dam  with  1,322,000  kilowatts  installed  will  bo 
$140,000,000,  or  an  average  of  $106  per  kilo- 
watt. Even  after  including  the  cost  of  trans- 
mission to  Los  Angeles,  estimated  at  $40  a 
kilowatt,  the  average  capital  cost  of  this  power 
delivered  at  the  metropolitan  load  center,  a 
distance  of  250  miles,  is  less  than  $150  per 
kilowatt. 

Power  is  to  pay  a  substantial  part  of  the 
construction  costs  of  the  Shoshone  and  River- 
ton  projects  in  Wyoming.  In  the  case  of  the 
Kendrick  project  in  that  State  more  than  80 
percent  of  the  cost  will  be  borne  by  power. 

On  the  Shoshone  project,  a  relatively  small 
plant  of  5,600  kilowatts  is  paying  for  the  seg- 
regated cost  of  the  $1,850,000  dam.  This  is 
about  $330  a  kilowatt.  The  power  costs  are 
about  15  percent  of  the  project  costs,  and 
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power  will  pay  about  25  percent  of  the  Invest- 
ment. 

The  Kcndrick  project  on  the  North  Platte 
Kiver  in  Wyoming,  with  the  Kortes  develop- 
ment uow  planned  included,  will  represent  an 
investment  of  approximately  $400  per  kilo- 
watt. The  amount  the  irrigation  interests 
will  pay  Is  equivalent  to  $48  a  kilowatt,  leav- 
ing the  net  capital  costs  chargeable  to  power 
at  about  $350  a  kilowatt. 

With  respect  to  the  $54,288,000  Colorado- 
Big  Thompson  project,  $25,000,000  has  been 
allocated  to  irrigation ;  power  will  pay  the 
rest  with  interest.  The  installed  capacity 
will  be  181,600  kilowatts.  This  makes  the 
average  cost,  without  considering  the  irriga- 
tion allocation,  about  $300  per  kilowatt.  Con- 
sidering the  irrigation  allocation  which  is 
fairly  made,  the  cost  will  be  reduced  to  less 
than  $160  per  kilowatt 

Steam  and  Hydro  Team 

The  power  features  of  certain  large  projects 
now  under  construction  offer  a  striking  ex- 
ample of  the  combination  and  interdependency 
of  power  and  irrigation.  The  Columbia  Basin 
project,  for  example,  is  estimated  to  cost 
$435,000,000  when  completed.  It  will  irrigate 
1,200,000  acres  of  land,  and  will  have  a  power 
plant  of  a  capacity  of  1 ,974,000  kilowatts.  The 
over-all  cost  of  this  power  is  slightly  less  than 
$221  a  kilowatt.  Without  inclusion  of  the 
power  features,  this  great  development  which 
eventually  will  add  350,000  people  in  a  new 
rural  section  in  the  State  of  Washington  could 
not  have  been  undertaken.  With  the  inclusion 
of  the  power  facilities,  we  now  find  Grand 
Coulee  Dam  playing  a  vital  roll  in  defense 
activities. 

On  the  Central  Valley  project,  California, 
where  hydropower  will  be  produced  only  at 
the  Shasta  and  Keswick  Dams,  and  steam 
power  is  proposed  at  a  plant  near  Antioch,  the 
over-all  cost  of  the  project  represents  an 
investment  equal  to  about  $440  per  kilowatt  of 
capacity.  This  project  serves  nearly  2.(KM),000 
acres  of  land  and  makes  material  contribu- 
tion to  flood  control,  and  navigation  improve 
mi-lit  on  the  Sacramento  River,  and  will  pro- 
vide a  fresh  water  supply  for  municipal  and 
industrial  users  along  the  south  side  of  Suisun 
Bay. 

Altogether  there  are  now  about  4,500,000 
persons  In  the  West  dependent  for  more  than 
half  of  their  power  upon  these  Federal  mul- 
tiple-purpose projects.  With  the  full  lustalla- 
i  ion  <>f  the  capacity  of  the  plants,  in  operation 
and  under  construct  inn,  more  than  9,000,000 
persons  will  be  served  at  least  a  part  of  their 
•apply. 

Steam  anil  Imlropowcr  form  a  useful  team, 
and  certainly  hydro]>nwiT  has  teamed  well 
with  irrigation  and  other  water  conservation 
aeti\ities  in  the  development  of  the  western 
half  of  the  I'nlted  States.  There  Is  e\ery 
iva-iMi  to  U-iieve  it  will  continue  to  be  so 
in  the  future  with  public  benefits  being  spread 
ever  wider. 


Drilling  the  Duchesne  Tunnel 

By  N.  L.  POPE,  Chief  of  FieM  Party 


HORING  THROUGH  rock  and  earth  night 
and  day,  Reclamation  engineers  on  the  Provo 
Itiver  project  in  Utah  are  advancing  the 
Duchesne  Tunnel  20  feet  every  24  hours. 

The  first  mile  of  the  tunnel  has  been  ex- 
cavated. The  tunnel  will  be  6  miles  long  and 
convey  water  from  the  North  Fork  of  the 
Duchesne  River  to  the  Provo  River  to  pro- 
vide a  supplementary  supply  for  land  placed 
under  Irrigation  nearly  100  years  ago  by 
Mormon  pioneers. 

A  force  of  over  100  men,  consisting  of  four 
8-hour  shifts  and  one  extra  gang,  Is  advancing 
the  tunnel  heading.  The  fourth  shift  is  used 
as  a  relief  crew  for  the  other  three,  holding 
the  working  time  to  40  hours  per  week  with 
one  dead  shift.  An  extra  gang  is  kept  busy 
placing  fan  line,  keeping  drain  ditches  open, 
cleaning  track,  and  shifting  the  dump  track 
when  necessary.  A  special  timber  crew,  one 
shift  each  day,  places  lagging  behind  the  6-inch 
steel  ribs  which  have  been  erected  by  the 
regular  crew  following  mucking  operations. 

The  initial  step  in  the  tunnel  excavation 
operation  consists  of  moving  the  drill  jumbo 
into  the  heading  and  setting  up  the  drills. 
A  round  of  35  to  37  8-foot  holes,  requiring 
about  2  to  - '  •_•  hours,  is  drilled  by  five  drillers 
and  five  chucktenders.  The  drill  jumbo  is 
then  pulled  back  to  the  passing  track  and  the 
holes  loaded  with  200  to  250  pounds  of  60 
percent  gelatin  explosives.  Lights  are  moved 
back  about  100  feet  from  the  heading  and 
the  wires  connected  for  firing.  Firing  Is  con- 
trolled at  the  safety  switch  about  1,000  feet 
hack  from  the  heading  by  the  shift  boss,  after 
nil  men  are  in  the  clear.  Loading  the  holes 
and  shooting  requires  about  45  minutes. 

After  shooting,  a  period  of  about  30  minutes 
is  allowed  for  the  powder  fumes  to  be  cleared 
out  before  the  men  return  to  the  heading. 
The  mucking  machine  is  then  pushed  into  the 
heading,  lights  are  replaced,  and  while  the 
mucking  machine  clears  the  track  of  material 
shot  back  by  the  blast,  two  miners  bar  down 
all  loose  rock  in  the  heading.  One  empty  car 
is  coupled  to  the  mucking  machine  for  loading 
and  a  second  car  Is  picked  up  by  a  "cherry 
picker"  hoist  and  swung  clear  of  the  track. 

As  soon  as  the  first  car  Is  loaded  the  motor 
pulls  it  back  past  the  "cherry  picker"  and 
i  he  second  car  is  dropped  to  the  track  for  load- 
ing. When  10  cars  are  loaded  the  first  motor 
pulls  to  the  dump  and  the  second  motor  com- 
pletes the  clean-up  with  5  to  10  cars.  By  the 
time  the  clean-up  has  been  made  the  first 
motor  has  returned  from  the  dump,  changed 
batteries  if  necessary,  and  is  on  hand  to  haul 
material  and  switch  Ilir  inui-kini;  much ine  and 
drill  jiiniho.  The  mucking  operation  requires 
about  3  hours.  Steel  supports  are  placed  im- 


mediately after  mucking  operations.  This 
makes  a  complete  cycle,  or  1  round,  about  every 
8  hours  and  nets  7  to  7%  feet  of  tunnel. 

Once  each  24  hours,  while  the  drilling  oper- 
ations are  in  progress,  a  Government  survey 
party  projects  line  and  grade  ahead,  cross- 
sections  the  unsupported  reaches,  and  paints 
all  tight  spots  for  trimming.  Two  men  work 
behind  the  drill  jumbo  with  a  jackhammer, 
when  required,  to  drill  tight  spots,  which  are 
loaded  and  shot  at  the  same  time  as  the 
heading. 

Tunnel  driving  equipment  consists  of  one 
drill  jumbo  mounted  with  five  Gardner-Denver 
water  Leyner  drills ;  a  one-quarter  cubic  yard 
capacity  Eimco-Flnley  air-powered  mucking 
machine;  two  8-ton  General  Electric  battery 
locomotives  which  haul  10  to  70-cubic-foot  side- 
dump  cars  each ;  and  one  shop-made  hotel 


Looking  into  the  Duchesne  River  Tun- 
nel.   Upper   shows   four  water   Leyner 
drills  on  passing  track 
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mounted  on  a  caterpillar  tractor.  The  hoist 
is  used  for  hauling  cars  up  the  steep  grade 
onto  the  dump.  The  air-powered  hoist  or 
"cherry  picker"  is  used  for  switching  cars  in 
the  heading. 

Permanent  Sidetrack  Laid 

A  permanent  sidetrack  of  sufficient  length  to 
pass  a  10-car  train  has  been  laid  1,500  feet 
back  from  the  heading,  which  is  also  used  for 
passing  the  drill  jumbo  and  mucking 
machine. 

Compressed  air  is  supplied  by  five  com- 
pressors. Ventilation  is  supplied  through  a 
22-inch  diameter  welded-joint  fan  line  by  two 
reversible  type  fans,  each  having  a  rated  ca- 
pacity of  approximately  2,600  cubic  feet  of 
air  per  minute  under  a  pressure  of  1  pound 
per  square  inch.  Each  fan  is  powered  by  a 
30-horsepower  electric  motor. 

Drilling  the  Duchesne  Tunnel  requires  150 
to  165  pieces  of  steel  per  round,  depending  on 
the  hardness  of  the  rock  encountered. 

As  the  nearest  available  electric  power  is 
approximately  25  miles  from  the  tunnel  portal 
and  the  cost  of  transmission  lines  and  trans- 
formers was  considered  prohibitive,  all  power 
must  be  developed  on  the  job.  Electric  power 
for  tunnel  and  camp  lighting  and  for  the 
operation  of  the  ventilating  fans  and  small 
electric  equipment  is  supplied  by  two  gener- 
ators, one  having  a  75-kilowatt  capacity  and 
the  other  a  60-kilowatt  capacity,  producing 
440  volts.  The  two  are  synchronized  and  are 
connected  on  the  same  line.  Generators  are 
powered  by  one  125  horsepower  and  one  110 
horsepower  caterpillar  Diesel  motors. 

Tunnel  to  Cost  $2,100,000 

The  Duchesne  Tunnel  is  being  excavated  to 
u  10-foot  1-inch  minimum  diameter.  It  will 
consist  of  a  horseshoe  section  with  a  capacity 
of  374  cubic  feet  per  second  unlined  and  600 
cubic  feet  per  second  when  lined  with  con- 
crete 5  to  11  inches  in  thickness,  depending 
on  the  supports.  To  date  only  15  percent  of  the 
distance  excavated  stands  unsupported,  the 
remainder  being  supported  by  22.5-pound  6- 
inch  H-section  steel  ribs  on  5-foot  centers  with 
3-inch  timber  lagging  in  the  sides  and  arch. 
The  cost,  including  diversion  works  and  a 
short  canal  to  divert  water  from  Broadhead 
Creek  into  the  tunnel,  is  estimated  at 
$2,100,000. 

Funds  available  upon  completion  of  surveys, 
testing  and  plans  and  specifications  parmitted 
the  advertising  of  only  the  lower  3  miles  of 
the  tunnel.  Eight  bids  were  opened  on  August 
21,  1940,  and  subsequently  the  contract  for 
construction  of  the  tunnel  was  awarded  to 
The  Utah  Construction  Co.  of  Ogden,  Utah, 
on  the  low  bid  of  $727,575. 


THE  Bureau  of  Reclamation  has  in  operation 
28  hydroelectric  plants  with  an  installed 
capacity  of  953,962  kilowatts. 


WPA  Constructs  Tucumcari 

Buildings 

By  J.  M.  BARRETT,  Associate  Engineer 


APPROVAL  of  construction  of  the  Tucum- 
cari project  was  designed,  in  important  de- 
gree, to  relieve  a  rather  acute  unemployment 
situation  in  Tucumcari,  N.  Mex.,  and  the  sur- 
rounding counties.  Not  only  was  the  employ- 
ment afforded  by  contract  work  considered,  but 
also  the  construction  of  parts  of  the  project 
as  Work  Projects  Administration  projects 
sponsored  by  the  Bureau  of  Reclamation. 
The  Bureau's  contributions  to  these  work 
projects  were  to  consist  largely  of  the  fur- 
nishing of  equipment  and  materials. 

Active  participation  of  the  Bureau  in  the 
work  of  canal  construction  as  a  result  of  these 
projects  created  a  need  for  facilities  for  re- 
ceiving, storing,  and  distributing  materials ;  for 
the  housing,  maintenance,  and  repair  of  equip- 
ment; and  it  contributed  to  the  need  for  a 
project  office  building.  These  structures,  built 
as  Bureau-sponsored  work  projects  are  inter- 
esting in  themselves,  and  are  briefly  described 
here. 

A  10-acre  tract  of  land  conveniently  lo- 
cated with  respect  to  the  railroads  and  the 
project  lands,  was  given  to  the  Bureau  by 
the  city  of  Tucumcari  for  a  construction  yard. 
A  spur  track  and  siding  have  been  constructed, 
connecting  this  project  yard  with  the  main 
yards  of  the  Chicago,  Rock  Island  &  Pacific 


and  Southern  Pacific  Railroads.  There  have 
been  erected  a  lumber  shed,  carpenter  shop, 
warehouse,  garage  and  service  building,  and 
other  smaller  buildings.  Outdoor  storage 
areas  have  been  provided  for  the  storage  of 
reinforcement  steel,  concrete  aggregates,  and 
similar  materials. 

A  warehouse  and  garage  were  erected  as 
Bureau-sponsored  WPA  projects.  In  select- 
ing the  type  of  construction  for  the  two  build- 
ings, consideration  was  given  to  economy  and 
to  ease  of  erection  by  unskilled  and  semi- 
skilled labor  with  a  minimum  of  supervision. 
Both  buildings  are  timber-frame,  metal-clad 
structures  on  concrete  foundations. 

The  warehouse,  located  adjacent  to  the  rail- 
road siding,  is  32  feet  wide  by  79%  feet  long, 
with  a  7%-foot-wide  loading  dock  along  each 
side.  The  building  is  supported  by  concrete 
piers,  providing  a  floor  elevation  4  feet  above 
ground  level,  for  easy  handling  of  goods 
both  from  railroad  cars  and  from  trucks. 
Approximately  2,500  square  feet  of  floor  space 
is  provided  for  general  storage,  and  in  addi- 
tion a  cement  room  is  provided  capable  of 
storing  3,000  bags  of  cement.  This  warehouse 
was  constructed  at  a  total  cost  of  $7,032,  and 
provided  approximately  7,600  man-hours  of 
employment. 


While  cinder  blocks  replaced  adobe,  the  architecture  is  distinctly  Santa  Fe  in  the 
Tucumcari  project  office  building,  constructed  by  W.  P.  A.  labor  with  only  $731  spent 

for  materials  for  the  blocks 
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To  provide  work  for  the  unemployed  is 

a    major    purpose    of    the    Tucumcari 

project.     Here  the  W.  P.  A.  makes  cinder 

blocks 


by  100  feet  long.  The  exterior  la  finished  In 
a  light  buff  plain  stucco.  The  Interior  parti- 
tions, also  of  cinder  block,  have  an  Ivory- 
tinted,  sand-float  plaster  finish,  and  are  with- 
out decoration.  The  woodwork  and  the  ex- 
posed hand-hewn  celling  joists  and  girders,  In 
a  natural  fir  finish,  contrast  with  the  plain 
walls  to  produce  a  strikingly  attractive  In- 
terior. Large  rooms  across  each  end  of  the 
building  furnish  ample  space  for  the  clerical 
and  engineering  forces.  Smaller  offices  along 
the  front  of  the  building  are  provided  for 
administrative  personnel.  A  relnforced-con- 
crete  vault  assures  safe  storage  for  records. 

The  maximum  use  of  unskilled  labor  and 
the  objective  of  a  high  ratio  of  labor  cost  to 
material  cost  were  leading  factors  in  the 
choice  of  cinder-concrete  blocks  as  a  building 
material.  All  blocks  used  In  the  construction 
were  manufactured  by  the  WPA  forces.  An 
old-style  hand-powered  "Multiplex"  block  ma- 
chine was  used.  Two  sizes  of  hollow  blocks, 
8  by  8  by  16  inches  and  4  by  8  by  16  inches, 
were  fabricated.  The  mixture  used  consisted 
(by  weight)  of  1  part  cement,  1.2  parts  fine 
sand,  and  3.4  parts  volcanic  scoria.  The 
water  used  In  mixing  was  only  sufficient  to 


secure  cohesion  In  the  freshly  molded  blocks. 
All  blocks  were  cured  for  14  days  in  a  spray 
room  and  then  permitted  to  dry  thoroughly 
before  being  placed  in  the  building.  A  com- 
presslve  strength  of  750  pounds  per  square 
Inch  of  the  gross  area  of  the  blocks  was  ob- 
tained at  the  end  of  15  days.  The  average 
dry  weight  of  tin-  8  by  8  by  16  Inch  block*  was 
37  pounds.  The  volcanic  scoria  used  In  man- 
ufacturing the  blocks  was  obtained  from  a 
deposit  near  Clayton,  N.  Mex.  The  fine  sand 
was  a  common  blow  sand  from  a  nearby  sand- 
dune  area.  The  total  cost  of  all  materials  used 
in  the  manufacture  of  the  blocks  was  but  $731. 

The  building,  constructed  with  12-inch,  two- 
course  exterior  walls  and  a  heavily  Insulated 
roof,  is  effectively  protected  from  outside  tem- 
peratures. The  offices  have  been  easily  and 
comfortably  heated  by  six  natural-gas  floor 
furnaces,  operating  well  below  their  rated 
capacity  of  50,000  B.  t  u.  each.  Very  com- 
fortable Inside  temperatures  In  summer,  also, 
are  the  rule  in  spite  of  outside  temperatures 
ranging  well  Into  the  nineties. 

Construction  of  the  office  building  provided 
approximately  18,450  man-hours  of  employ- 
ment, at  a  total  cost  of  $22,612. 


The  garage,  50  feet  wide  by  121  feet  long, 
provides  storage  space  for  the  project  cars 
and  tracks,  a  general  repair  shop,  a  machine 
shop,  a  welding  shop,  and  offices  for  the  shop 
foreman  and  the  engineering  personnel  In 
charge  of  WPA  canal  construction.  Dnob- 
stnirted  floor  space  in  the  car-storage  section 
of  the  building  was  obtained  by  supporting 
the  roof  with  timber  trusses  spanning  the 
entire  width  of  the  building.  The  building 
has  concrete  floors  throughout.  Its  construc- 
tion provided  7,900  man-hours  of  employment, 
and  cost  a  total  of  $12,075. 

Suitable  office  space  was  not  obtainable  in 
Tucumcari  and  the  only  available  quarters 
soon  became  badly  overcrowded,  seriously  re- 
ducing the  efficiency  of  the  office  personnel. 
No  adequate  flre-safe  storage  was  available 
for  the  protection  of  valuable  project  records. 
The  problem  was  solved  by  construction  as  a 
Wl'A  project  of  an  office  building,  adequate 
for  ihe  Bureau's  activities,  and  ultimately  to 
pro\ ide  offices  for  the  Arch  Hurley  Con- 
sfrv:inry  District. 

A  building  site  two  blocks  from  the  bushi<-> 
district,  located  conveniently  to  the  city  hall, 
i hi'  i>ost  office,  and  the  Quay  County  court- 
house, wiis  piiivliiisrcl  by  the  conservancy  ilis 
trict  and  dmlod  to  the  United  States  without 
charge 

For  three  centuries,  sun-dried  adobe  has 
IM-I-II  tlic  common  building  material  In  this 
southwestern  section.  A  style  of  architecture 
I »•<  nliar  to  this  region  has  developed.  In  re- 
cent years  new  building  materials  have  to 
some  extent  replaced  the  adobe,  but  the  typical 
Santa  Fe  architecture  has  remained.  The 
Tucumcari  project  office  building  is  an  adapta- 
tion of  this  architecture. 

The  building  is  a  single-story,  cinder-con- 
crete-block masonry  structure,  37  feet  wide 


FIELD  conferences  of  the  joint  investigations  of  the  Columbia  Basin  irrigation 
project,  held  in  the  State  of  Washington  September  8  to  12,  were  attended  by  80  or 
more  representatives  of  the  Departments  of  the  Interior  and  Agriculture,  and  Fed- 
eral, State,  and  local  agencies.  The  group  met  in  Spokane,  visited  areas  in  the 
northern  part  of  the  project  which  are  expected  to  be  among  the  first  to  be  irrigated, 
stopped  at  Grand  Coulee  Dam,  and  inspected  the  beautiful  lake  which  is  rapidly 
forming  behind  it.  The  group  then  returned  to  Spokane  for  several  days  of  review 
of  work  accomplished,  and  for  discussion  of  further  work  and  the  preparation  of 
reports  on  the  28  individual  problems  which  make  up  the  investigations.  The  picture 
shows  a  part  of  the  group  that  participated  in  the  first  general  conference  on 
September  9.  The  joint  investigations,  a  unique  cooperative  planning  program,  was 
organized  under  sponsorship  of  the  Bureau  of  Reclamation  in  1939. 
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Photoi  by  Bin  D.  Claha 

Sacramento  River  Flood  of  1937,  levee  break  upstream  from  Colusa 


Controlling  Central  Valley  Floods 

By  R.  S.  CALLAND,  District  Engineer 


INDIAN  legend  tells  of  the  time  when  as  a 
result  of  a  flood  the  entire  Central  Valley  was 
a  vast  inland  sea  with  only  the  Marysville 
Buttes  protruding  above  water  as  an  island 
sanctuary  for  the  valley  tribes. 

The  first  white  settlers  in  the  gold  rush 
days  told  similar  tales,  some  corroborated  by 
official  records  such  as  State  reports  on  the 
flood  of  1862  when  steamboats  traveled  over- 
land between  Sacramento  and  Stockton. 
Floods  have  been  recurring  ever  since,  down  to 
the  last  disaster  of  March  1940  when  nine 
lives  were  lost  and  $15,000,000  in  property 
damage  was  sustained  in  the  Sacramento 
Valley. 

That  is  why  flood  control  is  rated  as  one 
of  the  primary  purposes  of  the  Central  Valley 
project,  along  with  navigation  improvement, 
supplemental  irrigation,  salinity  control,  and 
power  production.  As  the  agricultural  and 
industrial  development  of  the  valley  has  in- 
creased year  by  year,  flood  protection  works 
along  the  rivers  have  been  extended  and  en- 
larged, under  a  long-term  cooperative  plan 
financed  by  local  interests,  the  State  of  Cali- 
fornia, and  the  Federal  Government  through 
the  Army  engineers.  So  far,  however,  almost 


all  this  effort  has  been  confined  to  downstream 
works  such  as  levees  and  bypasses. 

The  much-needed  additional  flood  protec- 
tion to  be  afforded  by  the  Central  Valley 
project  will  be  accomplished  by  means  of 
upstream  storage  of  flood  waters  in  reservoir 
space  definitely  allotted  for  that  purpose  be- 
hind Shasta  Dam  on  the  Sacramento  River 
and  Friant  Dam  on  the  San  Joaquin  River. 
These  dams  should  by  no  means  be  considered 
as  the  final  realization  of  full  control  of  all 
floods  on  the  two  rivers ;  they  will,  however, 
constitute  another  important  step  in  that 
direction.  In  other  words,  the  increased  flood 
protection  to  be  realized  under  the  Central 
Valley  project  will  supplement,  but  not  super- 
sede, the  protection  afforded  by  existing  and 
future  downstream  works. 

The  Central  Valley  project  reservoirs  are 
being  built  large  enough  to  serve  more  than 
one  purpose.  Their  magnitude  is  indicated  by 
the  fact  that  the  combined  storage  capacity 
to  be  created  by  Shasta  and  Friant  Dams — 
5,020,000  acre-feet — is  equal  to  70  percent  of 
all  the  existing  reservoir  capacity  behind  the 
600  existing  dams  in  California.  Shasta  Dam, 
for  example,  may  be  said  to  create  several 


reservoirs  in  one — with  the  lowest  portion  of 
the  lake  below  the  level  of  all  outlet  conduits 
being  dead  storage  for  the  maintenance  of 
minimum  power  head ;  the  middle  layer  of 
reservoir  space  constituting  live  storage  ca- 
pacity to  be  used  primarily  to  regulate  river 
releases  in  accordance  with  the  demands  of 
navigation,  irrigation,  salinity  control,  and 
power  generation  with  incidental  use  for  flood 
control ;  and  space  at  the  top  of  the  reservoir 
being  reserved  primarily  for  the  storage  of 
flood  flows  until  the  critical  period  of  the 
storm  has  passed. 

Shasta  Regulates  Flood* 

Shasta  Reservior  will  have  a  gross  storage 
capacity  of  4,500,000  acre-feet.  The  prescribed 
method  of  operation  of  the  dam  contemplates 
that  there  will  be  left  vacant,  for  flood  con- 
trol purposes,  500,000  acre-feet  of  reservoir 
space  from  December  through  March,  and 
250,000  acre-feet  in  November  and  April.  Fre- 
quently during  these  months  the  vacant  space 
in  the  reservoir  actually  will  be  much  greater 
than  the  prescribed  minimum,  since  in  many 
years  the  winter  run-off,  by  itself,  is  inade- 
quate to  fill  available  reservoir  capacity. 

Hydrologic  studies  going  back  to  1902  have 
shown  that,  had  Shasta  Dam  been  completed 
and  in  operation,  the  reservoir  would  have 
made  possible  the  effective  regulation  of  all 
flood  flows  passing  the  dam  site  during  the 
entire  39  years  of  record. 

The  March  1940  flood,  in  particular,  was  a 
dramatic  justification  by  nature  of  the  build- 
ing of  Shasta  Dam.  The  heavy  storm,  which 
produced  all-time  high  gage  heights  on  the 
river  at  Kennett,  Redding,  and  Red  Bluff, 
originated  largely  in  the  watersheds  of  the 
Sacramento,  Pit,  and  McCloud  Rivers  above 
the  Shasta  Dam  site.  Had  the  reservoir  been 
in  operation  in  this  instance,  it  would  have 
throttled  the  peak  discharge  and  shortened 
materially  the  duration  of  the  high  water. 
The  study  leads  to  the  conclusion  that  regula- 
tion of  the  1940  flood  at  Shasta  Dam  would 
have  checked  the  general  overflow  in  the  up- 
per valley  and  altogether  prevented  the  dis- 
astrous levee  breaks  in  the  vicinity  of  Meridian 
where  serious  damage  was  attributable  to  the 
sustained  nature  of  the  heavy  run-off.  Shasta 
Dam  thereby  would  have  prevented  several 
million  dollars  of  damage  and  would  have 
saved  some  lives. 

Under  present  conditions  on  the  river  a 
total  of  145,000  acres  in  the  Butte  Basin, 
which  is  not  protected  by  levees,  is  subject 
to  inundation  on  the  average  of  once  in  every 
3  years.  This  area  was  flooded  in  both  1940 
and  1941.  Shasta  Dam  certainly  will  diminish 
this  frequency,  if  not  eliminate  the  periodic 
overflows  into  Butte  Basin,  thereby  decreas- 
ing damage,  increasing  land  values,  and  very 
likely  causing  a  change  of  agriculture  to  more 
profitable  crops. 

The  extent  of  flood  control  exercised  by 
Shasta  Dam  in  the  lower  reaches  of  the  river 
will  depend  upon  storm  characteristics,  be- 
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Shasta    Dam    rises    in    the    Sacramento 

River  where  it  will  stand  to  protect  the 

valleys  below 

ing  greater,  of  course,  for  storms  which  center 
above  the  dam  site,  as  in  March  1940,  than 
for  storms  which  center  on  tributary  water- 
sheds below  the  dam  site.  Several  streams  of 
moderate  size  enter  the  Sacramento  River  be- 
twecn  the  dam  site  and  Red  Bluff,  and  nu- 
merous smaller  streams  between  Red  Bluff  and 
Knights  Lauding.  Although  their  total  flow 
is  ;ipi>reciable,  no  single  stream  of  this  group 
afford*,  a  major  contribution.  Below  Knights 
l.:ni(Iing  two  major  streams,  the  Feather  and 
American  Rivers,  join  the  Sacramento.  Since 
'  lie  early  flood  stages  on  the  main  river 
caused  by  inflow  from  these  lower  tributaries 
usually  :i|>|ir<i;icli  and  sometimes  exceed  the 
subsequent  stages  produced  by  the  slower 
descent  of  crests  from  the  upper  reaches  of 
i he  Sacramento,  tbo  flood  control  effect  from 
Shasta  Dam  In-low  the  mouths  of  the  Feather 
and  American  Rivers  is  somehow  lessened 
ordinarily.  When  a  large  proportion  of  the 
run-off  originates  above  the  dam  site,  however. 
It  Is  entirely  possible  that  regulation  at 
Shasta  Dam  could  produce  a  substantial  effect 
even  downstream  from  Knights  Landing,  to 
the  extent  of  reducing  the  flow  at  Sacramento 
siilljciently  to  prevent  inundation  of  the  city 
which  is  almost  surrounded  by  levees. 

Flood  characteristics  of  the  San  Joaquin 
Ither  are  entirely  different  from  those  of  the 
Sa.'tamento  River.  Channel  capacities  on 
Hie  San  Joaquin  floor  are  inadequate  even  for 
normal  lii^b  water,  anil,  with  only  limited  ex- 
Kiins:  protect i\c  works,  overflows  occur  at 
verv  low  11 1  stages.  These  low-stage  over- 


flows generally  are  anticipated,  however,  and 
are  dissipated  harmlessly  over  broad  areas  of 
pasture  lands.  Any  plan  for  complete  year- 
round  control  of  floods  on  the  San  Joaquln 
River  requires,  in  addition  to  upstream  stor- 
age, considerable  downstream  channel  recti- 
fication which  work  Is  not  a  part  of  the  Central 
Valley  project. 

San  Joaquin  River  floods  are  of  two  general 
types ;  late  spring  and  summer  run-offs  of  long 
continued  flow,  caused  by  melting  snow  In  the 
high  Sierra ;  and  winter  flash  floods  of  short 
duration  but  high  peaks,  caused  by  severe 
rainstorms  sometimes  augmented  by  melting 
snow.  Winter  floods  often  reach  damaging 
proportions  on  the  upper  reaches  of  the  river, 
but  with  progress  downstream  into  the  broad 
valley  trough  the  high  crests  usually  are 
flattened  out  in  the  river's  many  channels. 
The  long  summer  floods  constitute  the  more 
critical  problem  in  a  program  of  regulation. 

Friant  Reservoir  Is  to  have  a  gross  storage 
capacity  of  520,000  acre-feet  of  which  70,000 
acre-feet  will  be  reserved  in  the  winter  months 
for  storage  of  flood  flows.  That  much  vacant 
storage  is  sufficient  for  complete  control  of 
winter  crests  passing  Friant. 

Because  of  the  nature  of  the  summer  floods 
on  the  San  Joaquin  River,  it  will  be  possible 
to  operate  the  reservoir  to  the  reciprocal  ad- 
vantage of  both  flood  control  and  irrigation 
conservation.  This  can  be  accomplished  by 
the  coordination  of  reservoir  operation  with 
the  forecasts  of  summer  run-off  made  from 
snow  surveys.  With  foreknowledge  of  (In- 
adequacy of  the  irrigation  supply  in  the 
mountain  snow  pack,  Friant  Reservoir  could 


be  lowered  ahead  of  the  summer  flood,  and 
advantage  could  then  be  taken  of  about 
150,000  acre-feet  of  Irrigation  storage  space 
for  Mood  control.  As  the  snow  pack  dissipates 
It  would  be  safe  to  refill  the  Irrigation  storage 
and,  by  midsummer,  encroach  upon  the  In- 
crement of  flood  control  storage  for  purposes 
of  water  conservation— with  a  reserve  of  only 
ahoiil  30,000  acre-feet  being  necessary  for  the 
control  of  any  run-off  from  a  freak  summer 
storm. 

Since  the  usual  San  Joaquin  River  flood  Is, 
in  effect,  discounted  In  advance  simply  by  the 
failure  to  make  capital  investments  on  vul 
nerable  lands,  it  Is  evident  that  actual  mone- 
tary damage  from  high  water  Is  not  likely 
to  be  excessive.  For  the  same  reason,  how- 
ever, large  annual  benefits  may  be  attributable 
to  a  system  of  protection  which  would  make 
possible  the  reclamation  of  some  of  the  un- 
developed lands  and  a  general  improvement 
in  agriculture  In  the  flood-threatened  areas 
along  the  San  Joaquin  River.  The  storage 
of  periodic  flood  flows  behind  Friant  Dam 
will  be  an  important  part  of  such  a  program. 

Considering  the  flood  control  values  of 
Shasta  and  Friant  Dams,  along  with  the  ben- 
efits of  navigation,  irrigation,  salinity  control, 
and  power.  It  is  apparent  that  the  Central 
Valley  project  will  satisfy  the  popular  re- 
quirement that  maximum  Improvements  be 
realized  from  public  expenditures  for  resource 
conservation. 


LAST  fiscal  year  3,200,000,000  kilowatt-hours 
of  energy  were  sold  from  Boulder  Dam. 


Sacramento  River  Flood  of  1940 
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Machine  on  Skis  Used  in  Jackson 
Hole  Snow  Surveys 


By  STANLEY  R.  MAREAN,  Superintendent 


SNOW  surveying  is  not  a  humdrum  work, 
despite  the  numerous  scientific  bulletins  and 
articles  which  discuss  it  without  emotion.  It 
is  arduous  and  hazardous. 

Accidents,  sometimes  fatal,  exposure  to  ex- 
treme cold,  rifled  shelter  cabins,  exhaustion 
from  fatigue,  encounter  with  wild  animals,  and. 
many  other  experiences  are  spectres  which 
haunt  the  trail  of  the  men  on  snow  surveys. 
Ruggedness,  endurance,  and  resourcefulness. 
as  well  as  expert  ability  to  handle  oneself  on 
skis  or  webs,  are  essentials.  The  watershed 
comprising  the  area  surrounding  and  tribu- 
tary to  Jackson  Lake  Reservoir  in  north- 
western Wyoming  is  a  particular  challenge  to 
the  snow  surveyor. 

From  their  initiation  in  1919,  the  surveys 
in  this  area  were  conducted  over  courses 
located  along  a  150-mile  route.  Trips  were 
made  by  a  party  of  two  men,  regularly  leaving 
their  headquarters  at  Moran,  Wyo.,  on  the 
10th  days  of  January,  February,  March,  and 


April,  snow  or  shine,  thaw  or  blizzard,  and 
returning  with  reasonable  regularity  9  or  10 
days  later.  Storms  occur  frequently  and  tem- 
peratures bounce  from  readings  above  freez- 
ing to  as  low  as  50°  below  zero  within  short 
periods.  Experience  had  demonstrated  that 
nothing  was  gained  by  waiting  for  the  weather 
to  break — that  is,  when  men  had  to  travel  by 
shanks'  mare,  nothing  was  gained.  Ten  days 
of  travel  was  sure  to  keep  the  men  on  the 
road  long  enough  for  the  brewing  of  another 
storm  anyway. 

Snow  conditions  in  the  mountains  surround- 
ing Jackson  Lake  range  through  all  of  the 
types  found  generally  in  the  Northwest.  The 
well-compacted  or  crusted  snow  of  the  late 
winter  was  small  impediment  to  the  skier 
who  by  that  time  had  hardened  to  his  35-pound 
pack,  but  in  the  earlier  months,  when  both 
muscles  and  snow  were  apt  to  be  soft,  the 
surveyor  not  Infrequently  had  to  plow  knee 
deep  all  day  through  a  fine  powder  that 


Snowplane  at  Huckleberry  Divide  on  February  15,  1941.     This  is  the  machine  that 
retired  shanks'  mare  in  the  Jackson  Hole 

Photo  by  Glenn  H.  Simmon/ 


brought  him  into  camp  at  night,  wet  to  the 
hips  and  almost  too  tired  to  shovel  out  the 
entrance  of  a  cold,  dark  cabin. 

Numerous  devices  have  been  built  for  travel 
in  deep  snow.  Some  of  these  vehicles  are 
practical  for  particular  localities  and  snow 
conditions.  Many,  however,  have  failed  and 
have  been  abandoned  in  the  snow  drifts  where 
they  expired. 

Travel  by  Sno-Plane 

A  machine  came  into  Jackson  Hole  last 
winter.  It  Is  called  a  Sno-Plane.  It  Is  built 
by  Price  and  Davis,  of  Durango,  Colo.,  and  is 
powered  by  a  Lycoming,  65  hoursepower,  air- 
cooled  airplane  motor,  with  7-foot  propeller, 
pusher  type.  The  small  cabin  rides  low  on 
three  Duralumin  skis,  1  foot  wide  and  7  feet 
long,  the  one  in  front  functioning  for  steering. 
Drag  brakes  in  the  rear  are  operated  by  their 
individual  foot  pedal  controls.  The  cabin  will 
seat  three  persons,  accommodate  the  passen- 
gers' webs,  extra  clothing,  lunches,  an  axe, 
10  extra  gallons  of  gasoline  (the  fuel  tank 
also  holds  10  gallons)  and  snow  survey  para- 
phernalia ;  that  is,  it  will  if  all  are  squeezed 
a  little.  The  two  men  who  make  up  the 
survey  party  here  find  the  Sno-Plane  less 
crowded,  however.  The  Sno-Plane  weighs  480 
pounds,  empty,  and  two  men  can  load  the 
machine  onto  a  pick-up  truck  for  hauling  on 
open  roads.  This  machine  seemed  to  have 
the  performance  qualities  needed  in  Jackson 
Hole. 

As  a  result  of  the  satisfactory  demonstra- 
tion on  two  trips  last  year,  the  Minidoka 
project  purchased  one  of  the  machines.  It 
will  be  ready  for  use  this  winter.  For  com- 
parison with  ski  travel,  the  log  of  one  of  the 
1940-41  winter  trips  is  set  out : 

February  15,  weather  cloudy  and  cold,  tem- 
perature 28°  below  zero ;  snow  soft : 
Left  Moran  (headquarters)  at  9:45  a.  m. 
Arrived   Arizona    Station   at   10:30  a.    m. — • 

10  miles  In  45  minutes. 
Left  Arizona  Station  at  10 :  50  a.  m. 
Arrived  Huckleberry  Divide  at  11 :  30  a.  m. — 

6  miles  in  40  minutes. 
Left  Huckleberry  Divide  at  11 : 30  a.  m. 
Arrived   Snake  River  Station  at  1  p.  m.— 7 

miles  in  1  hour  and  30  minutes. 
Left  Snake  River  Station  (South  Entrance  to 

Yellowstone  National  Park)  at  2  p.  m. 
Arrived  Lewis  Lake  Divide  at  3  p.  m. — 6  miles 

in  55  minutes. 


{  296  }        The  Reclamation  Era,  November  1941 


Left  Lewis  Lake  Divide  al  :!  IK  in. 

Arrived  Aster  Creek  Station  at  4:05  p.  m. — 

5  miles  in  35  minutes. 
Left  Aster  Creek  Station  at  4  :  4."i  p.  m. 
Arrived  Snake  Uiver  Station  lit  5:30  \t.  m. — 

11'  miles  In  45  minutes. 
The    nielli    was  spent   with   the    rangers    at 

Snake  River  Station. 

The  same  trip  on  skis  Involves  the  following 
schedule: 
leaving   Moran   at   7    a.    m.,   make   Arizona 

Station — first  day. 
Arize m;i    Station    to    Snake    River    Station — 

seeoiid  day. 
Snake  River  to  Aster  Creek   Station— third 

i  lay. 
Aster  Creek  to  Snake  River  Station — fourth 

day. 

On  February  16  the  weather  had  moderated. 
Inn  the  snow  was  still  soft,  and  trail-breaking 
was  again  difficult.  It  was  possible,  however, 
to  travel  20  miles  of  the  trail  made  the  day 
liefore.  The  trip  made  on  the  16th  would 
have  required  5  to  6  days  on  skis.  With  the 
Sno-Plane  It  was  made  as  follows: 
Left  Snake  River  Station  at  9:30  a.  in. 


Arrived   Grassy    Lake,    via    Hindi-   Creek,   at 
12:10  p.  m.— 14  miles  in  2  hours  and  40 
minutes.     (Half  of  this  time  was  spent  in 
removing  windfallen  trees  from  the  trail.) 
Loft  Grassy  Lake  at  -  :  <>5  p.  m. 
Arrived    Snake    Uiver    Station    at   3:25 — 14 

miles  in  1  hour,  20  minutes. 
Left  Snake  River  Station  at  3 : 30  p.  in. 
Arrived  Moran   at  4:35  p.   m. — 23  miles   i,, 

1  hour,  5  minutes. 
Left  Moran  at  5 : 30  p.  in. 
Arrived   Moran  Bay    (across  Jackson   Lake) 

ut  6 :  15  p.  m. — 11  miles  In  45  minutes. 
Left  Moran  Bay  at  6 : 35  p.  in. 
Arrived  Moran  at  7:00  p.  in. — 11  miles  In  25 
minutes. 

The  warm  weather  on  the  last  day  made 
the  snow  very  sticky,  and  would  have  made 
difficult  skiing,  but  due  to  the  constant  thrust 
of  the  propeller,  with  no  halting  of  individual 
skis  as  in  the  case  of  the  human  machine, 
very  little  added  resistance  could  be  noted. 
The  Sno-Plane  demonstrated  its  value  In 
other  respects  besides  the  speed  and  relative 
comfort.  The  average  cost  of  each  trip  on 
skis  is  $150,  allowing  for  travel  expense  and 


wages,  while  t )»•  rust  \»-r  trip  with  the  machine 
will  be  approximately  $SY  Tin-  absence  of 
the  reservoir  superintendent,  who  Is  chief  of 
I  he  survey  party.  Is  reduced  from  10  to  2  da\  - 
A  reasonable  selection  of  favorable  weather 
conditions  Is  now  jHissible,  and  hazards  of  ac- 
cidents and  sickness  are  largely  eliminated. 

The  machine  is  cajiuble  of  high  speed  on 
smooth,  packed  snow  such  as  Is  generally 
found  on  Jackson  Lake,  but  its  demonstrated 
ability  to  travel  and  maintain  headway  at  a 
walking  pace  Is  much  more  valuable  along 
some  of  the  winding  trails  where  constant 
lookout  must  he  kept  for  low-hanging 
branches  which  might  foul  the  propeller. 
There  are  places  In  the  flintier  where  the 
hills  are  long  and  steep,  and  the  load  must 
be  reduced  to  climb  them.  Such  difficulties 
are  overcome  by  one  of  the  party  getting 
out  and  unloading  the  machine.  The  driver 
takes  the  empty  machine  lo  the  top  of  the 
climb,  there  breaking  a  trail.  He  returns  an  I 
picks  up  the  other  passenger  and  load.  Hav- 
ing a  well  packed  trail  in  which  to  travel,  the 
machine  then  readily  negotiates  the  grade 
with  full  load. 


John  Moore  Heads  Reorganized 
Division  of  Operation  and  Maintenance 


Headquarters  in  Denver 


JOHN"  S.  MOORE  has  been  appointed  general 
supervisor  of  Operation  and  Maintenance 
Division,  reorganized  simultaneously  to  Im- 
prove the  administration  of  operation  and 
maintenance  of  Reclamation  projects. 

The  new  division  will  supervise  soil  and 
moisture  conservation  work  and  have  ad- 
t'linistrative  responsibilities  for  the  work 
programs  of  some  ('('('  camps  on  Reclamation 
projects  in  addition  to  administering  the  17 
Reclamation  projects  in  the  West  and  the  30 
other  Federal  irrigation  projects  or  divisions 
of  projects  operated  by  water  users'  organi- 
zations. 

Headquarters  of  the  division  will  In1  in 
Denver,  <'olo.  Mr.  .Moore  will  report  directly 
lo  the  Commissioner,  who  on  announcement 
of  the  reorganization  and  Mr.  Moore's  ap- 
pointment said:  "The  establishment  in  the 
Held  of  the  Operation  and  .Maintenance  force 
raises  this  branch  of  tin-  work  of  the  Bureau 
of  Reclamation  in  dignity  and  reflects  our 
determination  to  place  more  emphasis  on  the 
o|H-rat  ion.  the  development,  and  the  improving 
of  farming  and  irrigation  practices  on  our 
completed  project-. 

"In  John  Moore  we  have  a  man  to  head 
the  work  who  has  had  33  years'  experience 
and  intimate  acquaintance  with  the  water 
ii-crs'  problems.  His  new  post  gives  him 
broad  opportunity  to  put  this  experience  and 


seasoned  judgment  into  practice.  I  believe 
firmly  that  the  projects  and  the  water  users 
will  be  greatly  benefited." 

Until  his  new  appointment,  which  was  an- 
nounced SeptemlHT  L'7.  Mr.  Moore  held  the 
position  of  su|K-rvisor  of  Soil  and  Moisture 
Conservation.  Previously  Mr.  Moore  was 
superintendent  of  the  Yakitna  project. 

Mr.  Moore's  new  organization  will  include 
an  irrigation  adviser,  L.  H.  Mitchell,  a  veteran 
of  the  service  engaged  in  settler  instruction, 
who  has  been  transferred  from  the  Washing- 
ton office,  chief  Clerk  of  the  Division  will  In- 
Vincent  Henry,  former  chief  clerk  at  Yakima. 
A.  R.  Golze.  recently  promoted  to  the  position 
of  assistant  sujMTvisor  in  operation  and  main- 
tenance work,  will  be  the  representative  of 
the  Division  in  the  Washington  ollicc. 

The  action  on  the  transfer  to  the  Held  and 
on  the  reorganization  of  the  Operation  and 
Maintenance  work  in  Denver  followed  the 
retirement  of  George  O.  Sanford.  General 
Supervisor  of  ()|>eration  and  Maintenance, 
whose  office  had  l>ccn  in  Washington.  Mr 
Sanford,  a  veteran  in  the  service  of  the 
Bureau  of  Reclamation,  headed  the  operation 
and  Maintenance  Division  during  a  ii-year 
l»-riod  when  it  was  in  transition. 

Representatives  of  the  Soil  and  Moisture 
Conservation  Division  have  Ix-cn  holding  con- 
ferences on  reimymeiil  contracts  being  nego 


tiated   with  water  users  under  the  liKCl  Rec- 
lamation Projects  Act. 

During  August  District  (No.  1)  Conserva- 
tionist Hollis  Sanford  made  inspection  trips 
of  the  Boise  and  Owyhee  projects,  Charles 
L.  Bailey  (District  2)  made  trips  to  the  Sho- 
shone  project  to  observe  the  silt  movement 
in  the  reservoir  area  and  to  the  lluntlcy 
project  to  inspect  the  water  duty  experiments 
of  the  Great  Western  Sugar  Co..  T.  \V.  Parry 
Of  District  .'{  inspected  the  North  Pintle  and 
Riverton  projects,  and  .1.  W.  Rodner  of  Dis- 
trict 4  surveyed  conditions  on  the  Grand 
Valley  and  Uncoiunahfrre  proj' 
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Marshall  Ford  Embankments 
Nearly  Complete 


THE  Marshall  Ford  Dam,  located  approxi- 
mately 18  miles  northwest  of  Austin,  is  the 
largest  of  a  series  of  structures  comprising 
the  Colorado  River  of  Texas  flood-control  and 
power  project. 

A  power  plant  housing  three  25,000  kilovolt- 
ampere  units  is  located  on  the  left  down- 
stream side  of  the  dam.  This  plant  was  de- 
signed and  constructed  by  the  Lower  Colorado 
River  Authority,  a  State  organization.  All 
other  features  of  the  Marshall  Ford  Dam  are 
being  constructed  by  contracts  under  super- 
vision of  the  Bureau.  The  remaining  fea- 
tures of  the  Colorado  River  of  Texas  project, 
however,  are  under  the  jurisdiction  of  the 
local  authority. 

The  Marshall  Ford  Dam  consists  of  a  con- 
crete gravity  section  across  the  river,  flanked 
on  both  ends  by  earth  embankments.  Auxil- 
iary dikes  are  required  across  low  saddles, 
one  on  each  side  of  the  river.  The  central 
structure,  2,423  feet  long  with  a  maximum 
height  of  270  feet,  contains  approximately 
1,864,000  cubic  yards  of  concrete.  The  em- 
bankments covering  two  wing  dams  and  two 
saddle  dams  have  a  maximum  height,  in  the 
left-wing  dam,  of  105  feet,  an  over-all  length 
of  4,910  feet,  and  contain  some  1,715,000  cubic 
yards  of  earth,  rock,  and  gravel  fill.  In  gen- 
eral, the  embankments  have  a  3 : 1  upstream 
slope,  2 : 1  downstream  slope,  and  a  35-foot 
crown  width  surfaced  for  a  highway  across  the 
dam. 

Contracts  for  construction  of  the  low  Mar- 
shall Ford  Dam  and  for  the  enlargement  to 
an  approximate  elevation  of  620  were  prac- 
tically completed  in  July  1940.  Construction 


of  the  final  stage  to  elevation  750  was  officially 
started  in  August  1940  under  two  new  con- 
tracts. The  contract  for  completion  of  the 
concrete  section  of  the  dam  was  awarded  to 
the  previous  contractor,  Brown  &  Root,  Inc., 
and  McKenzie  Construction  Co.  at  a  contract 
price  of  $3,137,000.  Construction  of  the  earth 
embankments  is  covered  by  a  separate  con- 
tract awarded  to  Cage  Bros,  and  W.  W. 
Vann  &  Co.  at  the  bid  price  of  approximately 
$903,000.  Subsequent  orders  have  increased 
this  last  contract  to  $1,125,000.  Award  of 
these  two  contracts  brought  the  total  esti- 
mated cost  of  the  dam  and  power  plant  to 
about  $26,000,000. 

Principal    bid    items   in    the    embankment 
contract  are  as  follows: 


Excavation  common,  and 
transportation  to  embank- 
ment  1,  400,  000 

Excavation   rock,   and   trans- 
portation to  embankments- 
Earth  fill  in  embankments 1, 

Gravel  fill  in  embankments — 
Rock  fill  on  slopes  of  embank- 
ment  

Riprap  on  upstream  slopes  of 
embankments 


Cubic 
yards 


106,  000 

,  230,  000 

160,  000 

170.  000 


67,  000 


Cost 

per 

yard 

$0.  19 

.60 
.13 
.  30 

.10 
2.75 


To  use  available  materials,  the  embank- 
ments were  designed  with  a  large  impervious 
section  protected  on  the  upstream  side  by  a 
layer  of  pit  run  sand  and  gravel  covered  with 
a  3-foot  layer  of  riprap.  The  downstream 
side  of  the  fill  is  protected  by  a  rock  fill. 

Earth  material  for  the  central  section  of  the 
embankments  is  obtained  from  borrow  pits  lo- 
cated immediately  downstream  from  the  dam 
along  the  left  side  of  the  river.    This  mate- 
rial is  a  red  sandy  clay,  and 
an  ample  supply  is  available. 
Sufficient  material  for  the 
gravel  fill  was  stockpiled  near 
the  site.     Pit  run  sand  and 
gravel    was    obtained    from 
river  deposits  upstream  from 
the  dam  before  storage  in  the 
reservoir  was  started. 

Limestone  for  the  rock-fill 
sections  of  the  dam  is  exca- 
vated from  a  quarry  on  the 
left  side  of  the  river  a  short 
distance  above  the  dam  site. 
Considerable  stripping  is  nec- 
essary to  expose  good  rock 
and  care  must  be  exercised  in 
blasting  to  prevent  excessive 
breakage  of  material.  Some 
selection  is  necessary  in  wast- 
ing certain  of  the  soft  layers 
in  the  quarry  which  are  not 
suitable  for  use  in  the  fill. 


A  hard  limestone  rock  is  being  obtained 
for  riprap  from  a  quarry  about  40  miles  up- 
stream from  the  dam.  An  interesting  trans- 
portation feature  is  involved.  After  consid- 
erable study  of  the  most  economical  means, 
the  contractor  chose  to  barge  the  rock  down 
the  lake.  The  rock  is  loaded  at  the  quarry 
into  4  cubic-yard  Ford  trucks  with  removable 
bodies  and  hauled  8  miles  to  the  loading  dock. 
The  truck  bodies  are  skidded  on  to  the  barge 
by  means  of  a  traveling  hoist  mounted  on  the 
back  end  of  the  barge.  At  the  dam  site,  the 
barge  is  unloaded  by  means  of  truck  winches, 
which  pull  the  bodies  back  on  to  trucks.  The 
rock  is  then  hauled  on  the  dam  and  dumped 
on  the  slope.  About  450  cubic  yards  can  be 
delivered  with  the  barge  and  trucks  every  48 
hours. 

The  main  embankment  is  constructed  with 
a  slight  slope  to  the  downstream  side  to  facili- 
tate drainage  and  to  prevent  fine  material 
from  washing  into  the  upstream  gravel  zone. 

Placing  of  gravel  and  rock  fill  has  kept 
pace  with  the  earth  but,  because  of  early 
delays,  placing  of  riprap  is  somewhat  behind 
the  main  fill,  necessitating  lowering  of  trucks 
down  the  slope  with  a  tractor.  Placing  of  em- 
bankment materials  was  started  in  the  main 
wing  dam  and  right  saddle  dam  in  January 
1941.  Continued  rains  during  the  winter  and 
spring  resulted  in  delays.  On  July  10,  how- 
ever, the  contract  as  a  whole  was  only  slightly 
behind  schedule.  Approximately  58  percent 
of  all  embankment  materials  had  been  placed 
at  that  time. 

At  present  the  contractor  is  working  two 
8-hour  shifts,  7  days  a  week  on  excavating  and 
hauling,  reserving  the  third  shift  for  addi- 
tional rolling  and  shaping  of  the  fill,  unloading 
riprap,  repairing  equipment,  and  other  work. 
The  maximum  daily  rate  of  placing  of  all 
materials  in  the  fill  has  been  10,700  cubic 
yards  with  an  average  for  the  time  worked 
during  the  month  of  June  of  8,500  cubic  yards 
per  day.  Quantities  of  the  various  major 
items  to  July  10  were : 

Cubic  yards 

Earth   fill 650.000 

Gravel   fill 120,000 

Rock  fill 92,000 

Riprap 19,000 

At  the  present  rate,  it  is  estimated  that 
placing  of  the  remaining  materials  in  the 
embankment  will  be  practically  completed 
this  year. 


POWER  plants  under  the  Department  of  the 
Interior  will  have  a  capacity  of  3,337,462 
kilowatts  by  the  end  of  1943. 
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Klamath  Federal  Reclamation  Project 
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NEWS  OF  THE  MONTH 


L-3  Goes  on  the  Line 

POWER  for  defense;  electricity  to  produce  a 
hundred  tons  of  aluminum  per  day ;  the  metal 
for  6  four-motored  bombers  or  32  fighter 
planes — this  was  the  Bureau  of  Reclamation's 
contribution  to  national  defense  Saturday. 
October  4,  when  Grand  Coulee's  L-3  started 
supplying  energy  to  vital  Pacific  Northwest 
industries. 

The  108,000-kilowatt  hydroelectric  giant 
sent  a  mass  of  power  sufficient  to  meet  the 
demands  of  an  industrial  city  of  200,000  people 
traveling  through  the  lines  to  manufacturers. 

Three  years  in  the  making,  the  machine  will 
generate  a  third  more  power  than  any  hydro- 
electric generator  now  in  operation.  It  goes 
into  action  about  8  years  after  construction 


Bigger  than  a.  house. 


to 


of  Grand  Coulee  Dam  was  begun,  and 
2  years  ahead  of  schedule. 

The  event  was  placed  on  the  air  by  the 
Columbia  Broadcasting  System  during  a  half- 
hour  "on  the  spot"  broadcast.  The  machine 
started  to  transmit  power  at  5:40  p.  in.  Pa- 
cific Time,  October  4. 

Rapid  progress  is  being  made  on  two  iden- 
tical units.  The  dam's  second  main  generator 
is  scheduled  for  operation  in  December,  and 


the  third  in  March  1942.  The  Bureau  has 
ordered  three  other  generating  units,  to  be 
installed  during  1943,  and  three  more  have 
been  approved  by  the  Bureau  of  the  Budget. 

The  size  of  the  Nation's  No.  1  power  pro- 
ducer is  staggering.  The  generator  is  45  feet 
in  diameter  and  stands  22  feet  above  its  con- 
crete base.  From  the  bottom  of  the  150,000 
horsepower  turbine  to  the  top  of  the  dynamo 
is  the  equivalent  of  an  eight-story  building. 
The  combined  weight  of  turbine  and  generator 
is  about  2,000  tons,  equal  to  the  weight  of 
four  of  the  world's  largest  locomotives. 

One  unit  alone  will  illuminate  more  than  a 
million  and  a  half  60-watt  lamps,  the  city  of 
Chicago  with  all  its  bright  lights. 

To  provide  the  unit  with  sufficient  head  or 
driving  force,  a  lake  more  than  300  feet  deep, 
133  miles  long,  and  in  places  nearly  2  miles 
wide,  has  been  impounded  behind  the  dam, 
mightiest  of  man-made  structures.  The 
water  will  plunge  through  an  18-foot  tube, 
imbedded  in  the  concrete,  to  the  river  below, 
spinning  a  large  waterwheel  situated  near 
the  bottom  of  the  penstock. 

At  full  development,  Grand  Coulee  Dam 
will  be  equipped  with  two  powerhouses,  each 
2  city  blocks  long  and  20  stories  high,  and  18 
generators  identical  to  L-3. 


Cache  Valley  Repeats 

HISTORY  repeats  itself  in  Cache  Valley, 
Utah,  at  least.  A  century  ago  the  valley 
offered  fine  hunting  grounds  for  "Daniel 
Boones."  because  animals  were  so  plentiful. 
The  furs  were  cached  in  the  valley  for  later 
pick-up  and  packing  to  Baltimore  beauties  and 
Hungarian  counts.  So  popular  a  spot  did  the 
valley  become  for  caching  that  the  hunters 
and  trappers  dubbed  it  accordingly. 

Today  the  valley  is  again  us  famous  for  its 
furs  as  it  was  in  1825,  but  they  come  from 
animals  behind  fences  instead  of  in  holes. 

Black  silver  foxes,  mink,  chinchilla,  Angora 
rabbits,  and  caracul  sheep  are  raised,  for  the 
animal  as  well  as  the  fur.  The  black  silver 
fox  was  the  first  animal  raised  commercially 
in  the  valley.  Mink  are  shipped  all  over  the 
country.  The  climate  is  reported  especially 
salutary  to  chinchilla. 

Cache  Valley  with  ample  irrigation  water 
is  a  garden  spot  for  other  "livestock"  and 
vegetables  and  fruits,  too.  Purebred  dairy 
cattle,  beef  cattle,  hogs,  draft  horses,  sheep, 
poultry,  and  turkeys  produce  profits  for  their 
owners.  Alfalfa,  alfalfa  seed,  peas,  beans, 
peaches,  apples,  all  sorts  of  berries,  and  small 
fruits  are  standard  crops. 


Cache  Valley's  dry  fertile  soil  must  be  ir- 
rigated to  produce.  Although  the  supply  of 
irrigation  water  has  been  running  short,  the 
Bureau  of  Reclamation  is  building  the  Newton 
irrigation  project  to  provide  a  supplementary 
supply.  Cost  of  the  reclamation  construc- 
tion will  be  repaid  on  the  regular  40-year  re- 
payment plan. 


CHIEF  DESIGNING  ENGINEER  J.  I..  Sav- 
age was  scheduled  to  leave  for  the  Far  East 
this  month.  He  has  been  assigned  a  tem- 
porary detail,  as  consulting  engineer  to  the 
Commonwealth  of  Australia,  and  the  Govern- 
ment of  Punjab,  India.  Authority  was  granted 
for  the  detail  by  act  of  July  14,  1941,  of  the 
Congress.  Mr.  Savage  will  engage  in  engi- 
neering consultation  problems  on  the  con- 
struction of  important  irrigation  structures 
in  those  two  countries.  In  Australia  Mr. 
Savage  is  to  work  on  the  Upper  Yarra  River 
Dam,  source  of  Melbourne's  water  supply. 


CHARLES  H.  PAUL,  well-known  specialist 
in  dam  design  and  structural  analysis  and 
consultant  engineer  for  the  Bureau  of  Rec- 
lamation, died  last  month  at  Dayton,  Ohio, 
his  headquarters.  He  was  66. 

Mr.  Paul's  record  as  an  irrigation  and 
dam  engineer  was  outstanding.  Employed  by 
the  Bureau  from  1904  to  1915,  he  was  in 
charge  of  designing  and  building  Arrowroek 
Dam,  the  highest  dam  in  the  world  at  the 
time  of  its  completion. 

As  a  consultant  engineer  for  the  Bureau 
from  1928  to  date,  Mr.  Paul  took  part  in 
other  large  engineering  accomplishments, 
such  as  the  construction  of  Seminoe  Dam, 
AlI-American  Canal,  and  Grand  Coulee  Dam. 
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100,000,000  Board  Feet 

ONK    III  NDKKI)    MILLION    hoard    feet  of 

lumber    has    I ii    used    in    building    tlrand 

Coulee  Dam.  Washington — enough  to  build 
nil  tin-  homes  in  Olympia.  capital  of  Wash 
Ington. 

About  two-thirds  became  concrete  forms. 
Crand  Coulee  Dam  was  erected  by  pouring 
layers  of  concrete,  5  feet  deep,  into  forms 
about  .">ii  fcci  scjuare.  Tbe  size  of  the  lumber 
requirements  becomes  more  impressive  when 
it  is  reali/ccl  that  the  forms  were  used  over 
and  over  aK'iin  liefore  being  discarded.  The 
average  was  :::.  to  4»  times,  the  highest 
about  :<(\. 

The  .Mason-Walsh-Alkinson-Kler  Co.,  build- 
>-rs  of  the  foundation  for  the  structure,  used 
-bout  JIMHKUMHI  hoard  feet,  and  Consolidated 
Builders.  Inc..  ordered  considerably  more 
than  IHMHMMMK).  In  the  last  \\  years  alone, 
Cc.nsMlidaled  Builders.  Inc.,  has  purchased  be- 
tween L'.riOO.OOO  and  3,000,000  board  feet  of 
plyboard. 

The  heaviest  and  largest  forms  built  at  the 
dam  site,  known  as  transition  forms,  were  as 
big  as  a  house;  each  weighed  13  tons,  and 
contained  more  than  12,000  board  feet  of 
lumber.  These  formed  the  upstream  portals 
of  the  penstocks. 

At  present,  the  main  use  of  lumber  is  in 
the  high  crest  of  the  spillway,  where  the 
contractor  is  building  11  large  arch-type 
bridges,  each  1  .'{.">  feet  long,  to  carry  the  30- 
foot  highway  over  the  top  of  the  dam. 
About  l'i,  million  board  feet  will  have  been 
hammered  into  place,  and  later  torn  down, 
when  the  job  is  done. 


Diversion  of  the  Columbia  Hiver  required 
the  world's  largest  cofferdam.  It  was  built 
of  steel,  earth,  and  18,000,000  board  feet  of 
Ininlx-r.  The  smallest  "stick''  was  12  by  12 
inches,  the  largest  Hi  by  L>4  inches,  and  40 

to  111!   feel    ill    length. 

Mason  City,  the  contractor's  town,  designed 
to  hmise  H.OOO  people,  was  fashioned  in  the 
fail  of  Hi:1. 1  out  of  9,000,000  board  feet.  In 
addition,  an  unknown  quantity  of  lumber  was 
ci.nxoricd  into  homes  and  business  houses 
for  the  remaining  10,000  to  12,000  |ieople  who 
lived  in  the  10  other  town  site-  adjoining 
the  project. 


Winged  figures — Boulder. 

"THE  STORY  OF  BOULDER  DAM,"  a  7_> 

page  illustrated  booklet  on  the  Bureau's 
greatest  engineering  achievement,  has  lieen 
released  for  distribution  free  in  answer  to 
requests  as  long  as  the  supply  holds  out. 
The  booklet  was  printed  to  save  time  and 
money  in  answering  a  never-ending  stream  of 
inquiries  about  the  project. 

A  SHOVEL  excavating  deep  in  the  Snn  Joa- 
quin  River  bed  at  Friant  Dam,  which  is  just 
south  of  California's  famous  old  Mother 
Lode  region  of  '4!>  fame,  recently  dug  up  a 
pair  of  handcuffs  thought  to  be  nearly  100 
years  old. 

Speculation  as  to  how  the  handcuffs  might 
have  become  embedded  25  feet  below  the 
former  river  bottom  has  given  rise  to  two 
theories  among  workers  at  the  dam,  which 
is  being  built  as  a  part  of  the  Central  Valley 
Reclamation  project.  One  is  that  a  prisoner 
escaping  from  the  Old  Fresno  County  jail 
nt  Millertou  a  few  miles  alMive  the  dam  site 
was  able  to  remove  them  and  Hung  them 
into  the  river  as  he  lied.  The  other  Is  that 
during  the  terrific  flood  of  1s»!!t  when  prac- 
tically the  whole  town  of  Millertou  was 
washed  away,  the  handcuffs  lodged  in  the 
gravel  at  the  bottom  of  the  stream. 

ENGINEER  F.  H.  NICHOLS,  who  has  l>cen 
in  charge  of  the  project  investigations  in  south 
west  Idaho,  transferred  to  drains  Pass.  dreg. 
and  will  direct  the  investigations  in  the  Rogue 
River  Basin,  together  with  the  work  in  the 
Inipqiia  and  other  neighboring  basins  as  it 
develops.  His  iillice  will  he  located  in  the 
courthouse  at  Cranls  Pass.  Oreg. 


Shasta' s  Fifth  Unit  Ordered 

STEPPING  I'P  POWER  Insinuations  on  Fed- 
eral Reclamation  projects  in  the  West,  a  fifth 
larger  generator  lias  IM  en  ordered  by  the 
Bureau  for  the  Sha-ia  Dam  jniwer  plant  on 
ihe  Central  Valley  project  in  California.  Four 
other  generators  for  this  plant  are  being 
manufactured. 

The  Cciieral  Kin-trie  Co.  of  Sclicm-ctady. 
X.  Y..  will  furnish  and  install  the  7.'..<lO"-kllo- 
walt  generator.  The  bid  was  £»;17 

The  original  schedule  for  the  plant  called 
for  ihe  initial  installation  of  four  main  gen- 
erating units.  Forecasts  of  emergency  re 
quircments  anil  peace  time  needs,  however. 
cause<l  the  Bureau  of  Reclamation  to  advance 
Ihe  schedule  to  avert  critical  deflcicnce-  in 
electric  energy  threatening  the  San  Franci-c., 
Bay  area  where  many  important  industries  an- 
located.  Including  vital  defense  plants. 

This  fifth  generator  will  bring  to  :17."..(KH» 
kilowatts  tin-  total  capacity  planned  for  Ihe 
Shasta  power  plant,  which  according  to  the 
revised  schedule,  will  licgin  operations  in  Jan- 
uary 11144.  Power  from  Shasta  will  be  trans 
mitted  a  distance  of  approximately  24O  miles- 
over  230,000-volt  transmission  lines. 


Shasta's  huge  power  pipes. 

THE   OREGON    RECLAMATION   Congress 

t    at    Ontario   Septemlier  •_".>.   in    thirty-first 

animal  session.  A  large  delegation  of  irriga- 
tion ollicials  attended.  Regional  Director  of 
Information  S.  K.  Hiittoli.  Bureau  of  Rii-hi- 
mation.  spoke  mi  Land  Settlement  anil  I  H 
on  the  Columbia  Basin  Reclamation  Project. 
Among  other  sjicakers  were  William  A.  Schoen- 
feld.  Oregon  Stale  College,  on  Land  and 
Water  I'se  Adjustments.  Marshall  X.  Dana, 
editor  of  the  Oregon  Journal,  and  Hollis 
Sanford. 

DEEP-SEA    DIVERS    are    the    highest  paid 

workmen  on  Crand  Coulee  D.im.  They  earn 
$3.20  an  hour. 

HUALAPAI  II  is  the  name  of  the  new  65- 
foot  Diesel  lowered  cruiser  on  I,akc  Mead  for 
the  use  of  sightseers  to  Boulder  Dam. 
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Power  Replacement  on  the 
Deschutes  Project 


By  K.  S.  EHRMAN,  Office  Engineer 


ANY  PLAN  of  irri- 
g  a  t  i  o  n  involving 
storage  of  the  winter 
flow  of  the  Deschutes 
River  would  mate- 
rially interfere  with 
the  power  output  of 
two  existing  hydro- 
electric plants  on  that  river.  This  was  de- 
termined during  the  investigations  of  the  De- 
schutes project  1934-36  and  recognized  in  the 
finding  of  feasibility  approved  by  the  President 
November  1,  1937. 

Under  the  plan  of  irrigation  for  the  North 
Unit  of  the  Deschutes  project,  the  unit  on 
which  construction  began  in  1938,  storage  is 
to  be  provided  in  Wickiup  Reservoir  on  the 
Deschutes  River,  some  42  miles  south  and 
west  of  Bend,  Oreg.,  and  supplemental  storage 
for  existing  irrigation  districts  in  the  vicinity 
of  Bend  and  Redmond  is  to  be  provided  in 
Crane  Prairie  Reservoir,  located  some  8  miles 
upstream  from  Wickiup  Dam. 

A  plan  of  power  replacement  therefore  had 
to  be  worked  out.  The  conflicting  power 
rights  were  eliminated  by  furnishing  an  al- 
ternate source  of  power.  The  plan  also  will 
provide  power  for  operating  pumping  plants 
on  the  Crooked  River  project,  if  and  when  that 
project  is  constructed. 

The  two  hydroelectric  plants  involved  are 
the  Bend  plant  of  the  Pacific  Power  &  Light 
Co.,  and  the  Cline  Falls  plant  west  of  Red- 
mond, operated  under  a  long-term  lease  by  the 
same  company.  The  Bend  plant  is  rated  at 


1,000  kilowatts,  and  operates  under  about  15 
feet  of  head.  The  actual  power  output  is  less 
than  the  rated  capacity,  as  &  flow  of  about 
1,200  cubic  feet  per  second  is  required  to  gen- 
erate 1,000  kilowatts,  while  the  actual  flow 
averages  around  950  cubic  feet  per  second. 
The  Cline  Falls  plant  operates  under  28  feet  of 
head  to  produce  175  kilowatts,  requiring  about 
100  cubic  feet  per  second  flow. 

The  Bend  plant  will  be  adversely  affected  in 
the  nonirrigation  season,  when  only  about  350 
second-feet  of  water  will  pass  that  plant,  and 
the  Cline  Falls  plant  will  be  adversely  affected 
in  the  irrigation  season  by  diversion  of  irri- 
gation water  above  it.  The  Main  Canal  of 
the  North  Unit,  now  under  construction,  heads 
in  the  Deschutes  River  below  the  Bend  plant, 
and  the  irrigation  plan  will  provide  more  water 
at  that  plant  in  the  summer  than  under  natural 
flow  conditions. 

Power  Replacement  Contract 

A.  power  replacement  contract  between  the 
United  States,  the  Pacific  Power  &  Light  Co., 
and  the  Jefferson  Water  Conservancy  Dis- 
trict (the  operating  district  for  the  North 
Unit)  was  executed  November  21,  1939  to  pro- 
vide for  the  power  replacement.  This  con- 
tract calls  for  the  construction  of  a  1,500- 
kilowatt  unit  at  the  Cove  power  plant ;  the 
construction  of  1.9  miles  of  66-kilovolt  trans- 
mission lines  from  the  Cove  power  plant  to 
Culver  Junction,  and  3.2  miles  of  66-kilovolt 
transmission  line  from  Prineville  Junction  to 


Redmond;  the  reinsulation  of  the  existing  IT1.. 
miles  of  transmission  line  from  Culver  Juno- 
tion  to  Prineville  Junction  to  make  that  22- 
kilovolt  line  suitable  for  66-kilovolt  opcra- 
tion ;  the  reconstruction  of  2.4  miles  of  exist- 
ing 22-kilovolt  line  to  a  66-kilovolt  capacity 
from  point  in  the  Cove-Redmond  transmis- 
sion line  to  the  Atomite  plant  (an  industrial 
plant  for  the  mining  and  processing  of  dia- 
tomaceous  earth)  on  the  Deschutes  River 
west  of  Redmond ;  and  the  construction  of 
two  new  step-down  substations  at  Redmond 
and  the  Atomite  plant. 

Allocation  of  Costs 

As  the  net  result  of  the  construction  of  the 
Cove  power  plant  addition  and  the  connecting 
transmission  lines  will  be  an  average  power 
gain  to  the  Pacific  Power  &  Light  Co.  of  about 
600  kilowatts,  even  after  construction  and 
utilization  of  the  pumping  plants  in  connr. •- 
tion  with  the  proposed  Crooked  River  proj- 
ect, the  costs  of  the  power  replacement  have 
been  allocated  as  follows : 

To  storage  (Crane  Prairie  and  Wickiup  Res- 
ervoirs),  the  full  cost  of  the  additional  unit 
at  the  Cove  power  plant,  subject  to  whatever 
portion  of  such  cost  as  may  be  allocated  to  the 
Crooked  River  project  if  that  project  is  . '(in- 
structed. To  Pacific  Power  &  Light  Co.,  the 
cost  of  the  transmission  lines  and  substations. 

The  Pacific  Power  &  Light  Co.  will  operate 
and  maintain  the  entire  system.  The  company 
(See  POWER,  page  304) 


•  .^   W.        i  Liqfit  Company)  tronimifW  >i"fs 

\  X*'  ^"i»     '•  ^^»    66tv  frontirtiiiiot)  /intt    cans'ratlet 
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NOTES   FOR   CONTRACTORS 


speeiflen- 
t  Ions  No. 

Project 

Bids 
opened 

Work  or  material 

Low  bl.l.li-r 

Bid 

Terms 

.  .:  I   : 

Name 

Address 

970 

972 
HI 

977 
(78 

979 
9SO 

983 
983 

ON 

1522-D 

Central  Valley,  Calif 

.!.> 
...do... 

da 

<in 

Sept.    8 

Aug.  18 
Aug.  19 

Aug.  27 
Aug.  29 

Sept.    8 
Sept.    2 

Sept.    4 
Sept.  10 

Sept.   8 

July   10 
Aug.  2S 
..do  

Aug.  28 
Sept.    2 

Sept.    3 
Sept.    2 
Sept.    4 
Sept.    9 

Sept.    5 

Sept.    « 
Sept.  10 

Sept.  12 
...do  

Sept.  22 
Sept.  19 

Aug.  20 

Earthwork  and  structures,  Battle 
Creek   Road,   migratory   fish 
control. 
Main  and  station-service  control 
equipment,  Shasta  power  plant 
H  yitraulie  turbines  and  governors 
for  units  I,  2,  and  3,  Kcswlck 
power  plant. 
Clearing  part  of  Shasta  Rcscr- 
voir  site. 
Station  facilities  and  water  sup- 
ply   and    sewerage    systems. 
Southern  Pacific  Railroad  relo- 
cation. 
Constructionof  Oranby  Dam  and 
dikes. 
Electrical  equipment  for   Oila, 
Drop  No.  4,  Tucson  and  Cool- 
idge  substations. 

Locomotive  fuel-supply  station, 
Southern  Pacific  relocation  
Transformers  for  units  L-4,  L-5, 
and  L-6,  Grand  Coulee  power 
plant. 
Furnishing  and  installing  genera- 
tor for  unit  6,  Shasta   power 
plant. 
Furnishing  and  installing  electric 
elevator  in  Parker  power  plant. 
Construction  of  pumping  plant 
"D." 
Electric  heaters  for  Shasta  power 
plant. 

Gantry  crane,   15-ton  capacity, 
for  Boulder  power  plant. 
Fabricated   structural   steel   for 
tower   assemblies   and   trans- 
former circuits,  Orand  Coulee 
power  plant  . 
Fence    materials     for    Boulder 
switchyard. 
Motor-driven  pumping  unit  for 
Balls  Ferry  flsh  trap. 
High-pressure  gate  assembly  for 
outlet  works,  Big  Sandy  Dam. 
Four  11.92-  by   11  92-foot  flxed- 
wheel  gate  frames  for  gates  at 
Inlets   to    Friant-Kern    Canal 
outlets. 
One  22-foot  diameter  by  10-foot 
long  make-up  Piece  for  penstock 
No.  4,  Parker  power  plant. 
Sit  radial  gates  and  hoists  for 
Madera  Canal. 
Electrical  distribution,  control, 
and  alarm  systems  for  South- 
ern Pacific  Railroad  relocation. 
Steel  structures  for  left  230-kflo- 
volt  switchyard,  Orand  Coulee 
I  lower  plant. 
44-inch  regulating  tube  valves  for 
outlet  works,  Green  Mountain 
Dm 
Motor-control     equipment     for 
pumping  plant. 
Transformers  and  bus  structures 
for  Shasta  power  plant. 

Sanders  Construction  Co  — 

Ne  Page  Electric  Co.  .  . 
General  Electric  Co  
8.  Morgan  Smith  Co 

Redwood  City, 
Calif. 

Seattle,  Wash 
Selieiii-etady,  N.  V 
York,  Pa 

$34,  570.  00 

'  217,  000.  00 
"51.1IW.OO 
'  Hflfl,  000.  00 
>73,950.00 

•381,000.00 
100,  088.  M 

5,  247,555.  00 
'  250,51  7.  Of> 
•W,  054.  07 

>  53,  924.  00 
•22,620.00 

58,290.00 

•  503.  900.  00 
i  151,200.00 

647,  885.  00 

6.150.00 
37,  232.  00 

1=425.43 
•  863.00 
"2.770.00 
8.500.00 

10,252.00 

25.408.00 
10,  438.  00 
12,890.00 
47.715.00 

3.558.00 

"8.090.00 
6.715.90 

A2.7fi8.00 
36.255.00 

:  MI  ,  .  , 
'•  279.  700.  00 
'•607.865.00 

'•421.  590.  00 
25,784.64 
21.  487.  -•" 
25,  734.  M 
21.  487.  20 
10.700.00 

19,770,00 
"  72,  355.  3S 
11.27S.OO 
55.109.50 
6,575.00 

F.  o.  b.  Coram,  Calif  . 
do 
F.o.  b.  York.  l'» 

W 

»&" 

Do. 

lk>. 

S.-pl.2fi 
Si-pi.  17 

O 
Sept.  23 
Do. 

l>... 
Do. 

Sept.  20 

•TO* 

Do. 

Sept.  17 
Sept.  10 

Sept.    12 

Sept.  13 

Sept.    1.'. 
Sept.  12 

Sept.  24 
.Sept.  30 
Sept.  17 
Sept.  22 

Sept.  11 

Sept.  12 

-     '    -' 

Sept.  34 
Sept.  » 

Sept.  36 
Oct.     I 
Do. 
Do. 

Sept,    II 
Sept.  1« 
Do. 

1>0 

Do. 
Oct.     S 
Sept.  !« 
Sept.  3ft 
Oct.     1 
Sept.  10 

Woodward  Governor  Co  — 
E.L.  Gates  
Scheumann  and  Johnson  — 

W.  E.  Callahan  Construc- 
tion Co.  and  asso<  : 
Allis  -  Chalmers  Manufac- 
turing Co. 
Westinghotisc    Electric    A 
Manufacturing  Co. 
General  Electric  Co 
Pacific    Electric    Manufac- 
turing Corporation. 
R  G   Clifford 

Rockford  111 

F.o.  b.  Kockfurd.  111 

Portland,  Oreg  
Kureka.  Citlil 

Los  Angeles,  Calif... 
Denver  Colo 
do 

Colorado-Big  Thompson, 
Colo. 
Parker  Dam  Power  proj- 
ect, Ariz.-Calif 

Central  Valley  Calif  
Columbia  Basin,  Wash.. 

Centra]  Valley,  Calif  

Parker     Dam     Power, 
Calif.-Arii. 
Klamath  -  Modoc,  Oreg.- 
Calif. 
Central  Valley,  Calif  

Boulder  Canyon,  Ariz.- 
Nev. 
Columbia  Basin,  Wash.. 

Boulder  Canyon,  Ariz.- 
Nev. 
Central  Valley,  Calif  

Eden  Wyo 

F.o.  b.  various  de-itinstlon 
points, 
do 

Schenectady,  N.  Y 
San  Francisco.  Calif 

do 

F.o.  b.  Araby.  Ariz 
K  <j  l>.  Yum'*  :iinl  Tucson, 
Ariz. 

General  Electric  Co  
Allis  -  Chalmers  Manufac- 
turing Co. 
General  Electric  Co 

Sehenecta.lv,  N.  Y 
Milwaukee,  v 

Schenectady,  X.  Y 

F.  o.  b.  Odalr,  Wash 
do 

D.    J.     O'Keefe  d.    b.    a. 
O'Kecfe  Elevator  Co. 

Klamath  Falls,  Orcg. 

San  Francisco,  Calif 
Mishawaka,  Ind 
Schenectady.  N.  Y 

1544-D 

1M5-D 
1548-D 

1549-D 
1MO-D 
1551-D 
1552-D 

1553-D 

I.V.I    1  I 

1S56-D 
1557-D 
UM  1' 

1S59-D 
981 

6504-A 
17.019-A 
17,  535-  A 

!>:.  :,il    \ 
A-33.  372-A 

A  -33,399-  A 
C-IJ.220-A-1 

ll.lill    A 

986 
1582-D 

Wesh  Electric  Heater  Co  .. 
Electric  Air  Heater  Co  
General  Electric  Co 

Discount  1  percent 

Discount  2  ixTcent    . 
F.  o.  b.  Coram,  Cnlif 
Discount  1  percent 

Seaboard  Steel  &  Engineer- 
ing Corporation. 

San  Francisco,  Calif. 

Oakland,  Calif  
San  Jose,  Calif  
Omaha,  Nebr  

American  Steel  &  Wire  Co. 
of  New  Jersey. 
Food  Machinery  Corpora- 
tion. 
Paxton    &    Vierling    Iron 
Works. 
American  Bridge  Co 

F.   o.   h.    Boulder   City, 
Nov. 
F.  o.  h.  Los  Angeles.  Calif 

Discount  H  percent 
F.  o.  b.  Gary,  Ind 

Discount  H  percent 
do  

Central  Valley  Calif 

Denver,  Colo 

Parker     Dam     Power, 
Ariz.-Calif. 

Central  Valley,  Calif  
do 

Southwest  Welding  \  Man- 
ufacturing Co. 

John  W.  Beam 

Alhambra,  Calif 
Denver,  Colo 

Hugo  Frank  . 

Uayward,  Calif  
Bethlehem,  Pa  .... 
Portland.  Oreg  
Baltimore,  Md  

Milnilllke.-,  Wi< 

Columbian  Basin,  Wash 

Colorado  -  Big   Thomp- 
son, Colo. 

Buford-Trenton,  N.  Dak 
Central  Valley,  Calif.  .  . 

Mann  Creek,  Idaho  

Bethlehem  Steel  Co  

r.o.b.  Lrrlfelale,  Pa  

F.  o.  b.  Coram.  Calif 
do 

Willamette    Iron   &    Steel 
Corporation. 

The  Wolfe  &  Mann  Manu- 
facturing Co. 
A  Ills-Chalmers  Manufactur- 
ing Co. 
\\  .  -.link-house    Electric    A 
Manufacturing  Co. 

Schenectady.  N.  Y 
Denver,  Colo 

d« 

International  Harvester  Co 
.    do    .. 

F.  o.  b.  Fort  Wayne,  Ind  . 
do 

...do... 

Eden,  Wyo.._ 
Kapid  Valley,  8.  Dak... 
Central  Valley,  Calif... 

do 

..-do.... 
...do.... 
Sept.    5 

Sept.  23 
Aug.  29 
Sept.  17 
Sept.  12 
Sept.  18 

do 

.    do 

.In 

do 

do 

Eleclrically  operated  stationary 
cableway. 
Steel  reinforcement  bars  (540,000 
pounds). 
Welded  fabric  reinforcement  (548, 
546  pounds). 
Galvanized     corrugated     metal 
pipe  and  coupling  bands. 
Earthwork  and  structures,  late- 
rals 41.0  to  49.7  and  stiblatcrals 
Fabricated    structural    steel    for 
transformer    tie-down    portal 
frames  for  units  I/-4.  L-5.  and 
and  L-6,  Grand  Coulee  power 
plant. 

Sauermann  Bros.,  Inc  

Colorado  Builders  Supply 
Co. 
Colorado  Fuel  &  Iron  Cor- 
poration. 
Montana  Culvert  &    Pipe 
Co. 
David  A.  Richardson 

Gate  City  Iron  Works  

Chicago.  Ill 

F.  o.  b.  Anderson.  Calif    . 

V   ii.  h.  Miiini-<|ii  i 
Discount  V)  jN-nvnt. 
I.     Mecca.    Calif. 
Discount  tj  percent, 
b    Knirneld.  Mont. 
Discount  M  percent. 

Denver.  Colo  

All  •   American   Canal, 
Ariz.-Callf. 
Sun  River,  Mont  

..    do 

Mlssoula.  Mont  
Wlnthmp,  Wash.. 
Omaha,  N'ctir 

Yakima-Roza,  Wash.... 
Columbia  Basin,  Wash. 

F.  o.  b.  Chicago 

'  Hi, I-  r.  i..  '.   ! 
•Schedules  1,2, and  3. 

•  Schedule  4. 

•  Schedule  1. 
'Schedules. 

•  Schedules  3, 6.  and  7. 


•  Schedules  I.  2.  and  10. 

•  Schedules  3. 8. 9.  and  11. 

•  Schedule  5. 
'•Item  I. 

»  Item  2. 

ii  Schedules  1  and  6. 


"  SchrdulM  a.  4,  and  5. 

i'  Ill-ins  I  and  2. 

ii  Items  2.  6.  and  7. 

'•llcmS. 

i'  Schedules  1  and  X 
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will  acquire  title  to  the  transmission  system 
t>y  payment  of  the  costs  of  the  system  in  in- 
stallments over  a  40-year  period,  but  title  to 
the  new  unit  at  the  Cove  plant  will  remain  in 
the  United  States.  Until  such  time  as  the 
future  irrigation  pumping  requires  the  out- 
put of  the  additional  unit  at  the  Cove  plant 
during  the  irrigation  season,  the  power  pro- 
duced by  the  new  unit  in  the  summer  will  be 
purchased  by  the  Pacific  Power  &  Light  Co. 
at  2  mills  per  kilowatt-hour. 

Since  1922,  when  a  temporary  dam  was  con- 
structed at  Crane  Prairie,  the  Arnold  and 
Central  Oregon  Irrigation  Districts  and  the 
Crook  County  Improvement  District  No.  1, 
have  been  storing  winter  run-off  in  the  Crane 
Prairie  Reservoir.  This  practice  has  been 
continued  with  the  knowledge  and,  at  least 
during  later  years,  the  permission  of  the 
Pacific  Power  &  Light  Co.,  notwithstanding 
the  right  of  its  Bend  plant  to  use  the  flow 
during  nonirrigation  seasons,  the  plans  for 
undertaking  the  development  of  the  project 
presented  a  favorable  opportunity  for  the 
various  interests  to  reconcile  the  uses  of  the 
si  ream  flow,  as  between  power  and  irrigation, 
through  written  agreements. 

Under  the  terms  of  a  contract  between  the 
United  States  and  the  three  irrigation  dis- 
tricts having  storage  rights  in  Crane  Prairie 


Reservoir,  the  temporary  Crane  Prairie  Dam 
was  replaced  with  a  permanent  structure 
built  in  1939  and  1940.  The  districts  are  to 
begin  repayment  of  the  construction  costs  of 
the  new  dam  in  December  1942.  They  urged 
that  the  construction  of  the  power  replace- 
ment facilities  be  undertaken  as  soon  as  pos- 
sible in  order  that  their  rights  to  store  water 
behind  the  new  dam  will  be  perfected. 

Beginning  of  Con»tni<-liitn 

In  the  fall  of  1940  the  Bureau  of  Reclama- 
tion, in  conjunction  with  the  Pacific  Power 
&  Light  Co.,  designed  the  transmission  lines 
from  Redmond  to  Prineville  Junction  and 
Culver  Junction  to  the  Cove  power  plant. 
Homer  G.  Johnson  of  Portland,  Oreg.,  on  his 
low  bid  of  $6,298,  was  notified  to  proceed  with 
their  construction  on  March  5,  1941. 

The  two  transmission  lines  were  turned 
over  to  the  Pacific  Power  &  Light  Co.  for 
energizing,  operation,  and  maintenance,  and 
were  accepted  on  June  12,  1941. 

The  additional  work  planned,  namely,  the 
construction  of  the  l,r>00-kilowatt  addition 
to  the  Cove  power  plant,  the  construction  of 
the  Redmond  and  Atomite  substations  and 
the  Atomite  66-kilovolt  transmission  line,  and 
the  reinsulation  of  the  Prineville  Junction  to 
Culver  Junction  transmission  line  will  remove 
all  irrigation  and  power  interferences. 


Articles  on  Irrigation 


When  large  dams  are  talked  of,  these  men  are  sure  to  be  mentioned.  The 
Big  Four  of  big  dam  builders  caught  by  the  camera  at  Shasta  Dam,  Central 
Valley  Reclamation  project,  California:  (Left  to  right)  John  L.  Savage,  Chief 
Designing  Engineer,  Bureau  of  Reclamation;  Frank  T.  Crowe,  Superintendent 
of  Construction,  Pacific  Constructors,  Inc.,  contractor  for  Shasta  Dam, 
Sinclair  O.  Harper,  Chief  Engineer,  Bureau  of  Reclamation;  and  Ralph  Lowry; 
Construction  Engineer,  Kennett  Division,  Central  Valley  project. 


ANNOTATED  BIBLIOGRAPHY  OF  FISHWAYS, 
by  Paul  Nemenyi,  prepared  In  cooperation  with 
the  Iowa  State  Conservation  Commission  ;  bulletin 
no.  23  published  by  the  State  University  of  Iowa. 
Obtainable  from  the  Department  of  Publications,  50 
cents.  Its  contents  cover  biography  and  mechanics 
of  fish  migration  ;  flshways  proper  (steep  channels. 
pool  and  jet  flshways)  ;  fish  elevators  and  fish 
sluices ;  passage  of  flsh  through  turbines  ;  mechanical 
and  electrical  fish  screens  ;  substitutes  for  flshways ; 
miscellaneous  problems  of  flsh  protection  and  of 
wati-r  utilization  and  limnology  in  general. 

AN  INVESTIGATION  OF  FISHWAYS,  by  A.  M. 
McLeod  and  Paul  Nemenyi,  conducted  for  the  Iowa 
State  Conservation  Commission  by  the  Iowa  In- 
stitute of  Hydraulic  Research  ;  bulletin  24  of  the 
University  of  Iowa.  The  investigation  treats  tin- 
motivation  of  flsh  migration ;  model  studies  ;  fish 
counting  arrangement ;  observation  of  flsh  behavior  ; 
and  its  conclusions  and  recommendations  concern- 
ing the  various  flshway  types,  period  of  use  of 
flshways,  etc. 

CENTRAL  VALLEY  PROJECT.  CALIFORNIA: 
Sacramento  River  Bridge,  by  F.  W.  Pinhorst,  bridge 
engineer.  Article  in  California  Highways  and  Pub- 
lic Works  Organization,  1941,  pp.  1-2,  5.  The 
article  describes  construction  methods  of  this  bridge 
named"Antler  Bridge"  to  distinguish  it  from  other 
bridges  over  the  Sacramento  River.  Located  near 
Antler,  Calif.,  the  bridge  is  a  unit  in  relocation  of 
the  highway  around  Shasta  reservoir  site. 

CONSTRUCTION  OF  PIT  RIVER  BRIDGE,  by 
Hoy  M.  Snell,  senior  engineer  in  (harge  of  railroad 
construction,  Kennett  Division.  Article  in  Civil 
Engineering  for  September  1941,  pp.  513-16. 

GRAND  COULEE  DAM  :  Technical  Memorandum 
no.  619.  trial  load  analysis  of  nonlinear  stress  dis- 
tribution in  Grand  Coulee  Dam,  spillway  section, 
l>y  Edwin  Rose,  associate  engineer,  and  Gordon 
F.  Burk,  assistant  engineer. 

MERE  IS  A  LAND  WHERE  LIFE  IS  WRITTEN 
IN  WATER,  by  D.  L.  Brechner,  The  Nation's  Agri- 
culture, September  1941,  pp.  3-5,  14-15.  Desmb.'S 
need  of  water  and  power ;  involves  several  Recla- 
mation projects. 

O<;iiEN  RIVER  PROJECTS:  Artesian  versus  Sur- 
face Supply,  by  Half  R.  Woolley,  senior  hydraulic 
engineer,  U.  S.  Geological  Survey,  Salt  Lake  City, 
Utah.  Article  in  Civil  Engineering  for  September 
1941,  pp.  536-537.  Construction  of  Pine  View 
Dam  formed  a  lake  which  covered  the  artesian 
water  supply  wells  for  Ogden,  Utah.  Article  de- 
scribes preservation  of  artesian  wells  after  im- 
pounding of  water  in  the  lake. 

TWO  POWER  DEVELOPMENT  PLANS,  by  Arnold 
Kruckman.  Article  in  Western  Construction  News 
for  September  1941,  pp.  265-266.  Mr.  Kruckman 
comments  that  the  Federal  Power  Commission  and 
the  Bureau  of  Reclamation  have  submitted  plans 
for  development  of,  hydroelectric  and  steam  power 
in  11  Western  States.  The  5-year  plan  of  the 
Commission  would  provide  an  increase  of  2,055,500 
kilowatts  at  a  cost  of  $1,000,000,000.  The  Bureau 
of  Reclamation  recommends  an  increase  of  2,500.000 
kilowatts  by  1946  involving  Grand  Coulee  and 
Boulder  Dams. 

VALE  PROJECT,  OREGON  SILT-LINING 
CANAL.  Article  in  Western  Construction  News, 
September  1941,  p.  273.  The  item  treats  material 
and  methods  used  for  stopping  or  very  much  de- 
creasing seepage  in  the  main  canal  on  the  Vale 
project. 

WELDING  REINFORCING  FOR  PIT  RIVER 
BRIDGE,  by  Henry  W.  Young,  in  Contractors'  and 
Engineers'  Monthly  for  August  1941,  pp.  2-8.  24. 
Descril>es  project,  also  methods  and  care  used  in 
the  welding  of  reenforcing  bars. 
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Spencer  L.  Kair.l  

Amarillo.  Tex. 

W    J    Murk* 
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Spenoer  L.  Baird  

Amarillo.  Tex. 

F.  A.  Bank*  
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J.  R.  Alexander  

Bait  Lake  City.  Utah. 

George  w   Lyle 

W.  J.  Burke 
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K  la  math  

Klamath  Falls.  Orec  
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B.  E.  Hayden  
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W.  I.  Tingley  
Harry  L.  Duty  
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Portland.  Orax. 

Yakima-.. 

Yakima.  Wash  
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Project 

Organisation 

Office 

Operating  official 

Secretary 

Name 

Title 

Name 

Address 

Baker  

Lower  Powder  River  irrigation  district..  

Baker,  Oreg  .  - 

A.Oliver  

President.  

Marion  Hewlett  

K.   .      • 

Eb    . 
Boise. 

N     1     • 

HonUawtoo. 

AnsU.: 
Grand  Jcta 
Lovelock. 
Ballanlhse. 

!  .    '"         . 

- 

Chiwook. 
Chinook. 
Chinook. 
Harlem. 

lunch. 

(ioodiaig. 
Roosevelt 

i  . 

'.! 
Gering. 
Torravgton. 
Bridgeport. 

Kphrai-. 

FairftsU. 
HermsHO*. 
.      * 
Mowtrcee. 

Hi.  Aatfcoeur. 

Boise  >  

Board  of  Control  
Black  Canyon  irrigation  district  
Burnt  River  irrigation  district......  .  
Frenchtown  irrigation  district  
Orchard  City  irrigation  district  .. 

Boise,  Idaho  
Notus,  Idaho  

Wm.  H.  Tuller... 
Chaa.  W.  Holmes  
Edward  Sullivan 

Project  manager  

L.  P.  Jensen  

Boise  1  
Burnt  River  .  .... 

President  

Superintendent  

Harold  H.  Borah  
Ralph  P.  SehesTer  

Frenchtown.  Mont  
Austin.  Colo  
Grand  Junction.  Colo  
Lovelock,  Nev  .. 
Ballantine.  Mont  
Logan,  Utah  
Bonansa,  Oreg  
Bonansa,  Orec  
Sidney.  Mont  
Chinook,  Mont  
Chinook.  Mont  

Tom  Shelter  

S.  F.  Newman... 
Jack  H.  Naeve  
Roy  F.  Meffley  
S.  A.Balcber  
H.  Smith  Richards  

Superintendent  

A.  W.  Lannlog  

HllNllKll.lt  

Pentium;  County  water  conservation  district.  . 

Superintendent.  
Manager  
Superintendent  

C.  H.  Jonea  
II.  S.  Elliott  
Harry  C.  Parker  

Hyrum  '  

South  Cache  W.  U.  A  
langell  Valley  irrigation  district  
Horsefly  irrigation  district  
Board  of  Control  
Alfalfa  Valley  irrigation  district  
Fort  Belknap  irrigation  district  

Kiamath.  l^ngell  Valley  1  
Klamalli.  Horsefly  1  

Chaa.  A.  Hevell  

President  

Dorothy  Eyers  

Lower  Yellowstone  1  
Milk  River:  Chinook  division  <  

Axel  Perason... 
A.  L.  Ben  ton  
H.  B.  Bonebright  

Manager  
President  
President  

It.  11    Clarkson  
L.  V.Bogy  

Harlem  irrigation  district  
Paradise  Valley  irrigation  district  
Miniduks  irrigstion  district  
Burley  irrigation  district  
Amer.  Kails  Heaerv.  Diet.  No.  2  
M....n  1  ske  W.  U.  A  
Truekee-Careon  irrigation  district  ... 
Pathfinder  Irrigation  district  
Gering-Fort  l^ramie  irrigation  district  
Goshen  irrigation  district  

Ogden  River  W.  U.  A  

1'hmook.  Mont  
Harlem,  Mont  
Zurich,  Mont.  .  — 
Rupert,  Idaho  
Hurley.  Idaho  
Gooding,  Idaho  
Roosevelt.  Utah  
Fall.  .n,  Nev  
Mitchell.  Nebr  
Gering.  Nebr  

Thos.  M.  Everett  
C.  J.  Wurth... 
Frank  A.  Ballard  
Hugh  L.Crawford  
S.  T.  Baer  
H.  J.  Allred  
W.  II.  Wallace  
G.  H.  Storm  
W.  O   Fleenor  
Floyd  M.  Roush 

President.  
President  
Manager  
Manager  
Manager  
President.  

R.  L.  Barton  

Frank  A*  Ballerd..: 

Pumping  
Good  ing  i  
Moon  Lake  

Frank  O.  Hedneld  
Ida  M    Johnson  
Louis  Galloway  

Newlauds!  

North  1'lstte:  Interstate  division  

Manager  
Manager  
Superintendent  
Superintendent  

Kuperintastdaot."  '.'.  '.'.  '.'.  '. 

11.  W.  Energy  
Horn  K    Schroeder  
C.O.  KUngman  
Mary  E.  Harrach  
Msbd  J.  Thompson  
Wm.  P.Stephene  
Neleon  I>.  Thorp  

F.irt  1  jtramie  division  *  
N.irthport  division  *  
Ogden  River  

Northport,  Nebr  
Ogden.  Utah  

Mark  Iddinga  
David  A.  Scott  

Salt  Kiver*  
Banpete:  Ephraim  division  
Spring  City  division  .  .  . 

Salt  River  Valley  W.  U.  A  
Kphraim  Irrigation  Co  
Horseshoe  Irrigation  Co  
Shoabone  Irrigation  district  
I>eaver  Irrigation  district.  
Stanneld  irrigation  district  
Strawberry  Water  Users'  Assn  .. 
r.irt  Shaw  irrigstion  district  
Greenfield"  irrigation  district  

Kphraim.  Utah  
Spring  City.  Utah  
Powell.  Wyo  
I>eaver.  Wyo  
Stennrld.  Oreg  
Peyson.  Uuh  

H.  J.  Lewion  
Andrew  Haneen  
Vivian  Larson  

Superintendent  
President  
President  
Irrigation  superintendent. 

F.  C.  Heoshew  
John  K.Otsen  
J.m»W.BUJa  

Fraaaie  division  <  
Strawberry  Valley  

Floyd  Lueaa  
Leo  F.  Clark  
B.  W.  OroteguU  

Huperia  undent  
Preside.!  

F.  A.  Baker  
F..<>.  Breeee  

Greenfields  division  

Falrfiald.  Mont-  
Hermlslon.  Oreg  
Irrigon.  Oreg..  
Montroaa.  Colo  
St.  Anthony.  Idaho  
Ogden.  Utah  
FJIensburg.  Wash.... 

A.W.Walker  
E.D.  Martin  
A.  C.  Hougnton  
Jease  R.  Thompson  
H.O.  Fuller  
IX  I>.  Harris  
G.G.  Hughes  

Manager   .. 
Manager  

H.  P.  Wangesi  
F.n.»  l>.  Martin  

We.t  division  1  

Weal  Estenslon  Irrigation  district  
Uncomneh.re  Valley  W.  U.  A  
Frerr.ont-Msdk.on  irrigation  district  
Weber  River  W.  U.  A  

Klttius  reclamation  district..  . 

Manager  
Manager  
President  
Manager 
Manager!::  

A    i     lloughlon  
If     II.  Galloway  
John  T.  White  
I>.  l>.  Harris.  
O.  L.  Sterling  

Upper  Soak.  River  Storage  
Yakima.  Kittilaa  division  1  

1  B.  E.  Sloutemyer.  district  counsel.  Portland.  Drag. 
I  R.  J.  CoUey  .  district  counsel.  Lo.  Angeles.  Calif. 

1  J.  R.  Alsiaader.  district  eoonsel.  Hall  Lake  City.  Utah. 
4  W.  J.  Burke,  district  counsel.  Billiage.  Mont. 
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RELATIONSHIP  OF  POWER  TO  RECLAMATION    -     - 
A  PLEA  FOR  HARMONY  


by  ABE  FORTAS 
by  0.  S.  WARDEN 


Left:  Melted  snow  and  rainfall — sources  of  water  supply 
Right:  Huge  storage  dams  conserve  water  for  release  as  needed 


Left:  Diversion  dams  divert  the  water  into  the  canal  system 
Right:  This  farmer  is  irrigating  his  field  of  winter  lettuce 


Left:  Reclamation  made  possible  this  attractive  farm  home 
Right:  Desert  contrasted  with  irrigated  land  beyond  the  canal 
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Relationship  of  Power  to  Reclamation 


By  ABE  FORTAS 
Acting  Director  Power  Division 


An  Address,  pointing  out  the  unity  of  purpose  and  interest  between  power 
and  reclamation,  delivered  before  National  Reclamation  Association  at  Phoenix, 
Ariz.,  October  15-17,  1941. 


I  WELCOME  this  opportunity  to  speak  at 
this  meeting  of  the  National  Reclamation 
Association  about  the  relationship  of  power 
to  reclamation.  I  feel  that  I  bring  to  my 
present  duties  as  head  of  the  Power  Divi- 
sion of  the  Interior  Department  a  sym- 
pathetic understanding  of  the  importance  of 
reclamation  and  a  realization  of  its  tre- 
mendous significance  to  the  life  of  this  Na- 
tion. I  have  found  that  the  public-power 
people  in  the  Western  States  realize  the 
unity  of  purpose  and  interest  between  power 
and  reclamation. 

It  is  true  that  there  are  a  few  leaders  in 
the  public-power  movement,  who  come  from 
nonreclamation  States,  who  do  not  fully  re- 
alize this  unity.  To  these  people  we  have 
tried,  and  shall  continue  to  try,  to  show  that 
tht-ir  interests  In  public  power  can  be  fur- 
thered most  effectively  by  joining  forces  with 
those  who  are  primarily  concerned  with  re- 
claiming the  arid  land  of  the  West.  To  these 
we  are  constantly  seeking  to  demonstrate  that 
public  power  and  reclamation  are  Siamese 
twins;  that  neglect  of  the  one  necessarily 
affects  the  health  of  the  other ;  that  the  very 
life  of  the  one  is  largely  dependent  upon  the 
well-being  of  the  other. 

We  In  the  Interior  Department  are  in  a 
particularly  fortunate  position  to  make  this 
demonstration.  The  position  of  the  Secretary 
of  the  Interior  and  of  the  Department  is 
clear  and  unambiguous.  We  are  staunch  and 
fighting  friends  of  reclamation,  and  we  are 
stniinoh  and  vigorous  advocates  of  public- 
power  development.  We  know  that  unless 
reclamation  activities  are  fostered  and  pro- 
moted and  unless  water  can  be  provided  at 
fill-up  rates,  the  production  and  distribution 
of  public  power  in  the  West  can  hardly  be 
attained.  We  are  in  a  position  to  see  both 
sides  of  the  comparatively  inconsequential 
clitl'erenees  of  opinion  that  sometimes  arise 
between  the  advocates  of  public  power  and 
the  supporters  of  reclamation.  We  are  in  a 
position  to  establish  nnd  advocate  some  clear, 
unambiguous  principles  upon  which  we  believe 
the  public-power  and  irrigation  groups  can 
iiniti-  .-111,1  pool  their  forces. 

These  principles  Include  a  clear  recognition 
by  .-ill  concerned  that  first  things  must  ei>me 
lii'si  :  that  the  use  of  water  for  domestic 
<-»ii-uinption  and  irrigation  Is  paramount  to 
its  use  for  the  production  of  power;  and 
that  in  any  multipurpose  project  power  must 
bear  its  part  of  the  burden  of  the  project  and 
thereby  reduce  irrigation  costs.  It  Is  in  the 
interest  not  only  of  reclamation  but  of  power 


itself  that   it  bear  this  burden  according  to 
its  ability. 

I  speak  to  you  today  as  a  representative 
of  your  power  twin,  Just  as  I  frequently 
find  myself  speaking  to  advocates  of  public 
power  in  your  behalf.  I  have,  in  the  large, 
two  things  to  say  to  you:  First,  I  should 
like  to  enlist  your  sympathetic  understanding 
of  the  problems  of  your  power  twin;  and 
second,  I  should  like  to  urge  you,  in  your 
own  interests  and  in  the  Interest  of  your 
power  twin,  to  undertake  a  more  active  part 
in  some  of  the  critical  problems  that  lie 
before  us  in  our  joint  endeavor  to  promote 
the  development  and  extension  of  public 
power  and  reclamation  throughout  the  west- 
ern part  of  this  Nation. 


I  have  a  great  admiration  for  the 
of  this  association.  You  represent  a  co- 
operative effort  of  the  people  of  17  States, 
and  you  have,  with  remarkable  consistency; 
been  able  to  speak  with  unity  and  force  In 
support  of  the  splendid  objectives  for  which 
you  stand. 

Proper  D*c  of  Water  First  Objective 

First  among  these  objectives,  as  I  under- 
stand them,  is  the  prudent  and  effective  use 
of  the  limited  water  resources  of  the  arid 
and  semiarid  West.  You  have  seen  great 
progress  made,  especially  since  1033,  along 
the  road  to  the  achievement  of  this  purpose. 
But  as  I  gee  the  situation,  you  are  now 
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Power,  the  Siamese  twin  of  irrigation,  at  Boulder  Dam 


approaching  a  critical  juncture  in  this  road. 
Many  large,  low-cost  projects  have  been  de- 
veloped. Many  more  are  needed.  But 
whether  they  can  be  obtained  depends,  in 
substantial  part,  upon  the  solution  of  some 
problems  which  confront  your  Siamese 
twin — power. 

There  is  a  striking  parallel  between  these 
problems  confronting  public  power  today 
and  the  problems  of  reclamation  39  years 
ago  when  the  Federal  Government,  through 
the  Reclamation  Act  of  1902,  entered  the 
irrigation  picture. 

Let's  look  back  to  March  11,  1911,  a  gala 
day.  Less  than  9  years  before,  President 
Theodore  Roosevelt  had  affixed  his  signature 
to  the  National  Reclamation  Act.  A  monu- 
mental dam  had  been  completed  by  the 
Reclamation  Service  on  the  Salt  River.  It 


was  the  Roosevelt  Dam,  justly  famous  to 
this  day  as  an  engineering  achievement.  On 
that  day  in  1911,  Col.  Theodore  Roosevelt, 
former  President,  fresh  from  a  big-game 
hunt  in  Africa,  spoke  at  the  southern  bridge 
leading  to  Roosevelt  Dam.  He  spoke  with 
his  usual  vigor  and  candor.  He  said  that 
the  great  work  of  national  irrigation  was  the 
first  bit  of  serious  business  to  which  he  set 
his  hand  after  he  became  President  and 
added : 

"I  knew  the  utter  impossibility  of  expect- 
ing the  larger  schemes  to  be  developed  by 
private  enterprise  unless  we  were  to  con- 
tinue to  have  the  larger  schemes  become 
private  monopolies,  which  I  was  not  con- 
tent to  have  and  was  therefore  already 
anxious  to  have  them  undertaken  by  the 
Government — to  have  this  piece  of  work  done 


by  the  only  individual  who  could  do  it — 
Uncle  Sam." 

Thanks  to  Theodore  Roosevelt,  Senator 
Newlands,  of  Nevada,  Congressman  Ed  Tay- 
lor, and  other  early  leaders  of  Federal 
reclamation,  there  has  been  no  monopoliza- 
tion of  the  big  irrigation  enterprises  of  the 
West.  Modern  irrigation  has  been  developed 
largely  through  the  efforts  and  under  the 
leadership  of  the  Federal  Government.  The 
benefits  of  irrigation  have  been  extended 
broadly  to  the  people,  on  a  cooperative  basis 
and  without  private  profits. 

Today  on  17  reclamation  projects  there 
are  28  operating  power  plants  with  a  capacity 
of  more  than  1,000,000  kilowatts.  Many  of 
these  plants  are  only  partially  installed. 
Ultimately  they  will  have  a  capacity  of 
3,567,000  kilowatts.  Other  plants  on  Federal 
Reclamation  projects  now  under  construc- 
tion will  bring  this  ultimate  total  to  4,500,000 
kilowatts. 

The  size  and  significance  of  the  power 
enterprise  on  Federal  reclamation  projects 
today  may  be  grasped  more  readily  if  a  handy 
comparison  is  given.  In  1917,  at  the  outbreak 
of  the  World  War,  all  power  plants  in  the 
16  States  in  which  reclamation  power  plants 
are  now  in  operation  or  under  construction 
had  a  total  installed  capacity  of  2,153,178  kilo- 
watts. Soon  Federal  reclamation  plants 
alone  will  have  more  than  twice  that 
capacity. 

Power  has  come  to  play  a  vital  part  in 
shaping  the  economy  of  the  West.  It  has 
brought  the  blessings  of  electric  light  and 
l»wer  to  the  home  and  the  farm.  It  has 
brought  new  industries  here.  And  it  has 
made  possible  the  extension  of  the  reclama- 
tion of  arid  lands. 

Many  great  Federal  irrigation  projects, 
fraught  with  significance  to  the  social  and  eco- 
nomic welfare  of  this  entire  region,  could  not 
have  been  undertaken  except  for  power.  You 
have  not  sought  from  Congress  a  gift  of  money 
to  pay  for  these  projects.  You  have  asked 
Congress  to  place  Federal  funds  in  a  sound 
investment  for  the  benefit  of  your  people.  And 
that  investment  has  been  sound  because  of 
the  power  which  is  generated  at  these  proj- 
ects and  the  revenues  from  that  power  which 
assist  in  the  payment  of  project  costs. 

Power  Use  of  Water  Subordinate,  but.  .  .  . 

In  the  development  of  the  waters  of  the 
West,  power  is  a  subordinate  project,  sub- 
ordinate to  the  primary  needs  of  domestic 
use  and  irrigation.  But  power  can  no  longer 
be  dismissed  with  an  appreciative  nod  of 
recognition  by  irrigationists.  The  power  gen- 
erated from  the  waters  of  the  West  must  be 
inseparably  connected  with  reclamation.  But 
the  enormous  total  of  4,500,000  kilowatts  of 
power  capacity  installed  in  western  hydro- 
projects  will  be  the  most  important  single  ele- 
ment in  our  Nation's  power  set-up.  It  is  time 
for  irrigation  to  take  out  some  employment 
insurance  on  its  servant,  power,  and  other- 
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wise  to  look  to  his  working  conditions.  The 
IrriKiitlonlst,  for  his  own  protection,  should 
see  that  power  Is  decently  employed,  not  en- 
slaved, and  that  Its  full  use  on  the  best  pos- 
sible terms  Is  fully  protected. 

That  brings  me  back  to  the  present-day 
parallel  with  1002,  when  the  challenge  of 
the  private  monopolies  was  accepted ;  when 
it  was  finally  decided  that  the  laud  and  water 
resources  of  the  West  would  not  be  exploited 
for  private  gain.  Selfish  interests  for  years 
had  thwarted  the  adoption  of  a  national  Irri- 
gation policy.  At  the  same  time  these  same 
Interests  were  securing  vested  rights  In  what 
even  then  was  liquid  gold,  the  water  that 
flowed  over  the  public  domain. 

There  were  some  in  those  days  who  de- 
clared that  the  participation  of  the  Federal 
Government  in  the  development  of  the  West 
by  Irrigation  was  an  invasion  of  the  rights 
of  the  individual  States.  The  Congressional 
Record  and  committee  hearings  are  replete 
with  such  assertions.  They  claimed  that  the 
States  could  and  should  handle  the  disposi- 
tion of  public  lands  and  water  resources. 

Senator  Newlands  and  his  colleagues  won 
that  skirmish,  but  it  was  only  the  first  in  a 
continuing  battle  still  in  progress  against 
interests  which  seek  to  prevent  the  public 
development  of  the  resources  of  the  arid  and 
semiarid  regions.  These  interests  have  vig- 
orously opposed  the  development  of  hydro- 
electric power  on  reclamation  projects.  Had 
they  had  their  way,  I  dare  say  there  would 
be  no  Salt  River  project  as  we  know  It  to- 
day. Without  public  power  to  help  the 
reclamationists,  a  large  part  of  this  valley 
would  have  remained  desert  or,  if  reclaimed, 
would  have  reverted  long  ago  to  sagebrush. 

Are  we  to  be  less  watchful  of  these  west- 
ern resources  today  than  were  the  conserva- 
tionists at  the  turn  of  the  century?  Are  we 
to  permit  the  thwarting  of  irrigation  progress 
by  permitting  the  strangulation  of  power  de- 
velopments that  so  frequently  make  irrigation 
possible? 

I  do  not  think  that  I  exaggerate  when  I 
assert  that  the  fight  against  public  power  is 
a  fight  against  the  development  of  irrigation. 
One  has  only  to  remember  the  campaigns 
made  against  such  projects  as  Boulder  Dam, 
Grand  Coulee  Dam,  Columbia  Basin  develop- 
ment, the  Central  Valley  project,  and  others 
to  understand  the  background  of  my  assertion. 

The  private  power  companies  have  repeat- 
edly demonstrated  that  they  cared  little  for 
irrigation.  We  have  seen  them  close  their 
eyes  deliberately  to  the  plight  of  areas  where 
farmers  faced  disaster  without  new  supple- 
mental water  supplies.  Raw  desert  land  has 
seldom  been  reclaimed  and  new  communities 
created  by  the  power  interests,  If  I  remem- 
ber correctly. 

I  should  like  to  give  you  one  vivid  Illustra- 
tion of  an  attempt  by  a  private  power  mo- 
nopoly to  block  a  great  irrigation  project 
because  it  had  power  features  which  were 
expected  to  pay  a  substantial  part  of  the  cost. 
I  refer  to  the  bitter  fight  in  1933  of  the 


I'iicitic  <Jas  &  Kicetrif  Co.  against  the  Central 
Valley  project. 

A  million  acres  of  land  in  the  San  Joaquln 
Valley  were  suffering  from  a  shortage  of 
irrigation  water.  Hundreds  of  thousands  of 
acres  In  the  Delta  area  were  being  ruined  by 
salt-water  intrusion.  Industries  in  the  upper 
San  Francisco  Bay  region  were  threatened 
with  ruin  by  lack  of  fresh  water.  Floods 
annually  were  devastating  cities  and  the 
countryside  of  the  Sacramento  Valley.  The 
welfare  of  a  million  people  was  In  the  bal- 
ance. The  Central  Valley  project,  which  in- 
cluded the  development  of  power  in  the  Upper 
Sacramento  to  assist  in  paying  the  cost,  was 
the  only  way  to  bring  relief  to  all. 

As  the  people  of  California  were  preparing 


in  vote  mi  the  project,  the  then  president  of 
the  I'ncltlc  Gas  &  Electric  Co.  wrote  on 
December  13,  1033,  to  00,000  stockholders  and 
bondholders  of  the  company  In  California 
ui'KiiiK  tlicin  to  oppose  the  plant.  That  letter 
is  reveal  Ing.  It  said  in  part: 

"At  present  there  is  a  surplus  of  power  in 
nil  California.  Tills  company  has  1»>  jMiwer- 
honses  shut  down  and  its  engineers  report 
enough  power  available  to  take  care  of  all 
growth  until  1945.  This  means  there  is  no 
market  for  additional  power  and  that  the 
revenue  which  proponents  so  freely  predict 
cannot  possibly  be  earned." 

Remember  that  this  letter  was  written  less 
than  10  years  ugo  and  that  the  critical  plight 
of  ilif  irrigation  farmers  in  the  San  Joaquin 


Grand  Coulee  Dam- 


-creator  of  a  future  irrigated  empire 
transmission  line  in  foreground 


-power  plant  and 
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Valley  was  partly  due  to  the  high  post  of 
electric  power  for  pumping  imposed  by  this 
very  company. 

The  voters  of  California  rebuked  the  ob- 
structionist tactics  of  private  monopoly  In 
this  Instance,  and  2  years  later  the  Central 
Valley  project  was  adopted  as  a  Federal  un- 
dertaking. It  Is  today  one  of  the  greatest 
projects  of  the  Bureau  of  Reclamation. 

But  we  still  have  not  achieved  victory  In 
this  fight.  We  have  the  problem  of  making 
good  on  our  promise  to  Congress  to  repay  the 
reimbursable  costs  of  this  project.  And  we 
have  our  implied  promise  to  the  people  of 
California  to  supply  water  to  them  cheaply 
and  to  supply  them  with  power  at  low  rates. 
Unless  we  succeed  in  all  of  these  objectives, 


we  shall  not  only  fall  to  attain  the  purposes 
of  the  great  Central  Valley  project  but  we 
shall  have  chalked  up  against  reclamation 
and  public  power  a  black  mark  which  may 
hinder  many  of  our  future  efforts.  If  we 
are  to  avoid  this  dismal  outcome  of  a  great 
venture,  it  Is  necessary  that  we  join  forces 
to  provide  the  necessary  implements  for  suc- 
cessful operation  of  the  project  In  accordance 
with  its  original  purposes. 

Because  of  the  peculiar  characteristics  of 
the  flow  of  the  Sacramento  River,  steam  power 
Is  necessary  to  firm  up  the  output  of  the 
Shasta  and  Keswick  Dams  if  a  fair  return 
from  this  source  is  to  be  obtained  and  If  the 
power  from  this  project  Is  to  be  distributed 
without  requiring  the  people  of  California 


The  cultivated  land  shown  in  the  inset  has  been  transformed  from  its  desert  state 

by  means  of  irrigation 


to  pay  a  toll  charge  to  a  private  company. 
Without  a  steam  plant,  such  as  that  proposed 
by  the  Bureau  of  Reclamation  at  Antioch, 
Calif.,  there  will  be  serious  difficulties  in  dis- 
posing of  Central  Valley  power.  The  market 
will  be  limited  almost  wholly  to  the  Pacific 
Gus  &  Electric  Co.,  which,  in  these  circum- 
stances, would  be  in  a  position  to  dictate  the 
price  at  which  and  the  terms  on  which  the 
power  would  be  taken.  That  is  the  simple 
reason  why  the  Pacific  Gas  &  Electric  Co.  is 
opposing  construction  of  the  steam  plant  with 
all  Its  resourcefulness. 

P  O  <t  E  and  the  Steam  Plant 

The  Antioch  steam  plant  will  convert  a  large 
amount  of  secondary  low-value  energy  to 
firm  energy  which  is  worth  much  more, 
thereby  increasing  the  net  revenue  from  the 
power  facilities  by  $1,900,000  annually,  or 
$76,000,000  in  the  40-year  contemplated  re- 
payment period.  This  equals  29  percent  of 
the  cost  of  the  entire  project.  Without  this 
additional  revenue  from  power,  $76,000,000 
more  will  fall  for  repayment  on  irrigation- 
water  users  and  other  beneficiaries.  In  all 
sincerity,  I  ask  if  the  reclamation  interests 
of  the  Central  Valley  should  be  forced  to 
carry  this  load  for  the  benefit  of  the  Pacific 
Gas  &  Electric  Co.? 

When  the  plan  was  announced  for  a  steam 
plant  to  balance  the  output  of  the  Central 
Valley  project,  the  Pacific  Gas  &  Electric 
Co.,  in  addition  to  fighting  requests  for  ap- 
propriations to  build  the  plant,  began  frantic 
efforts  to  foreclose  the  market.  It  began 
buying  power.  It  built  both  steam  and  hydro 
plants.  It  sought  permission  to  use  the  pub- 
lic lands  on  Feather  River  to  construct  two 
projects  it  had  allowed  to  remain  dormant 
for  years.  It  then  turned  to  a  new  site  on 
Pit  River,  where  it  is  building  facilities  at 
a  far  greater  cost  than  the  proposed  steam 
plant  for  the  Central  Valley  project  at 
Antioch. 

I  have  dwelt  at  some  length  on  the  Central 
Valley  situation  because  I  think  that  it  points 
up  some  problems  which  require  your  earnest 
attention  and  cooperative  effort.  The  Central 
Valley  project  is  not  the  only  one  in  which 
it  will  be  necessary  that  a  steam  plant  and 
transmission  lines  be  built  to  make  them 
prudent  investments  for  the  Government  and 
the  people.  Increasingly,  as  we  intensify  our 
reclamation  activities,  we  will  face  the  ne- 
cessity of  augmenting  the  revenues  from  the 
production  of  water  power  by  tying  in  with 
the  project  a  steam  plant  to  firm  up  the 
water  power  and  enhance  its  value.  I  be- 
lieve that  you  will  see  this  problem  and  that 
you  will  judge  it  objectively  and  as  a  busi- 
ness proposition,  and  that  you  will  not  let 
yourselves  be  diverted  from  pursuing  your 
own  interests  and  those  of  the  people  who 
look  to  you  for  guidance  by  the  maneuvers 
and  stratagems  of  private  interests. 

More  than  this,  the  Central  Valley  situation 
(See  POWER,  page  312) 
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Engineering  Innovations  at  Friant  Dam 


By  DONALD  S.  WALTER,  Field  Engineer 


FRIANT  DAM,  fourth  largest  concrete 
dam  In  the  world,  now  nearlng  completion 
on  the  Central  Valley  reclamation  project 
In  California,  Is  a  proving  ground  for  several 
construction  Innovations.  While  not  start- 
lingly  new,  they  are  unusual  and  will  prob- 
ably have  effect  on  future  large-scale  con- 
struction in  the  United  States. 

In  Friant  Dam  the  Bureau  of  Reclamation 
Is  using  pumicite  concrete,  never  before  used 
to  any  great  extent  in  its  great  dams.  A 
proportion  of  pumicite  obtained  from  a  near- 
by deposit  is  being  mixed  with  the  cement, 
water,  and  aggregate.  The  pumicite  Is 
cheaper  than  the  cement  which  it  replaces. 

Other  unusual  innovations  at  the  dam  are 
the  use  of  slush  ice  for  mixing  the  concrete 
and  the  use  of  absorptive  form  lining. 

Most  Interesting  and  probably  most  Im- 
portant of  the  innovations  is  the  form  lining 
used  instead  of  standard  lumber  forma  to 
hold  the  concrete  In  place  until  it  hardens. 

Since  the  start  of  concrete-placing  opera- 
tions on  the  dam,  July  last  year,  the  results 
attained  from  using  more  than  1,500,000 
square  feet  of  absorptive  form  lining  have 
been  gratifying.  They  compare  favorably 
with  the  results  of  laboratory  tests.  The 
additional  costs  involved  have  been  more 
than  offset  by  the  superior  quality  and 
appearance  of  the  resulting  concrete  surfaces. 

The  absorptive  form  lining  in  current  use 
at  Friant  consists  of  a  lightweight,  highly 
absorbent  flberboard  similar  to  ordinary  wall- 
board,  with  sufficient  strength  to  withstand 
damage  when  handled  with  reasonable  care. 
In  tin*  manufacturing  process  the  surface  of 
the  lining  against  which  concrete  is  to  be 
placed  is  lightly  impregnated  with  a  bitumi- 
nous paint  to  hold  down  the  surface  fibers 
and  prevent  their  partial  embedment  in  the 
concrete,  and  to  alow  down  the  rate  of 
absorption  and  render  the  surface  slightly 
water  repellent  prior  to  the  placement  of 
concrete. 

The  lining  is  carefully  packed  in  water- 
proof paper  by  the  manufacturer,  with  six 
sheets  to  a  bundle.  The  sheets,  4  feet  wide 
nriil  one-half  Inch  thick,  are  furnished  cut 
to  the  proper  lengths  for  use  at  the  various 
locations.  As  a  means  of  ascertaining 
whether  the  lining  is  strictly  in  accordance 
with  the  specifications  when  received  at  the 
project,  four  representative  sheets,  selected 
•t  random  from  each  carload  shipment,  are 
Bent  to  the  Denver  laboratory  for  check  tests. 

The  absorptive  form  lining  when  received 
at  the  project  is  turned  over  Immediately  to 
tin-  contractor  who  is  then  responsible  for  its 
unloading  and  proper  protection  until  used. 
During  the  rainy  season  a  waterproof  shed 


Placing  absorptive  form  lining  on  upstream  face  form 


adjacent  to  the  railroad  at  the  gravel  plant 
is  used  for  storing  the  bulk  of  the  lining. 
This  shed  is  adequately  protected  with  a  gal- 
vanized-iron  roof  and  canvas  sides  which 
can  easily  be  raised  when  the  lining  is  re- 
moved for  use  at  the  dam.  When  the 
weather  is  dry.  the  lining  is  stored  in  piles 
downstream  from  the  dam,  within  reach  of 
the  trestle  cranes. 

The  bundles  of  lining  are  loaded  into  water- 
proof skips  which  hold  a  sufficient  quantity 
of  material  to  line  the  upstream  and  down- 
stream faces  of  several  blocks.  The  concrete 
placing  •Times,  operating  from  the  trestle,  lift 
the  full  skips  to  the  dam  where  they  are 
placed  at  convenient  locations  for  serving 
several  blocks.  From  here  the  bundles  of 
lining  are  transported  by  workmen  to  the 
various  blocks  as  needed. 

7/1.     /•'•,/ni    11,'nnlll 

The  standard  panel  forms  for  the  upstream 
and  downstream  faces  of  the  dam  arc  \\vll 
adapted  to  the  use  ••(  absorptive  form  lining 
in  that  tie  rods  and  pipe  braces  nre  not  re- 
quired for  their  supiMirt  or  iililienient.  The 
forms  consist  of  2-  by  6-Inch  vertical  tonguo- 
and-groove  lagging  ""  •''•  by  1-  inch  horizontal 
ribs  spaced  at  approximately  .'Jo-inch  center-. 
Three  ribs  are  used  on  each  form.  The  forms 
are  held  rigidly  in  phi<v  by  ins  of  1'J-  by 


14-inch  vertical  cantilever  walcrs  at  8%-foot 
centers  which  extend  to  the  bottom  of  the 
previous  5-foot  lift  of  concrete.  The  form- 
are  anchored  at  the  bottom  of  each  5-foot  lift 
of  concrete  with  IVi-inch  diameter  form  bolts 
at  the  vertical  waters.  Accurate  ullnement 
Is  accomplished  with  the  aid  of  form  bolts 
and  trench  jacks  located  tiear  the  bottoms  of 
the  walcrs. 

Only  occasionally  is  It  necessary  to  place 
form  lining  on  built-in-place  forms  which 
depend  on  tie  rods  and  pipe  braces  for  sup- 
port and  alinement.  However,  the  use  of  lin- 
ing on  such  forms  is  entirely  satisfactorily, 
hut  the  costs  are  somewhat  higher  because  of 
the  additional  work  Involved. 

Kxix-rience  has  shown  that  the  forms  liiu-t 
be  fairly  smooth  before  the  lining  is  placed  If 
the  resulting  concrete  surfa<-»'s  are  to  be 
smooth  and  free  from  waves  and  other  lui|n*r 
feet  ions. 

The  placing  of  absorptive  lining  on  the 
form-  pre-eni-  no  serious  problems.  In  fact, 
as  the  sh«'ts  are  fairly  strong  and  light- 
weight they  provide  an  excellent  forming 
material  when  handled  with  reasonable  can*. 
After  the  forms  have  IN-CII  raised  III  i>o-llloii 
for  a  new  5-foot  lift  of  i-oncrete  and  prior 
to  the  placing  of  I  he  lining,  the  horizontal 
const  ruction  joint  i-  -iindhlasled  and  cleaned 
up  for  a  distance  of  at  least  U»  fovt  away 
from  the  forms.  This  procedure  Is 
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Downstream  face  of  concrete 
block  No.  35  showing  (1) 
shiplap-formed  surface,  (2) 
absorptive  form  lining  surface 


to  prevent  the  lining  from  becoming  wet  or 
damaged  during  clean-up. 

Placing  the  Lining  on  the  Form 

For  placing  the  lining  on  the  forms,  crews 
consisting  of  four  carpenters,  two  helpers,  and 
a  foreman  are  employed.  Starting  at  one  side 
of  the  block,  the  sheets  of  lining  are  placed  in 
their  proper  position  and  nailed  to  the  forms 
with  4-penny  casing  nails  spaced  at  12-inch 
centers  both  ways,  except  around  the  edges 
of  the  sheets  where  the  nails  are  spaced  at 
3-inch  centers.  Four-penny  box  nails  at  ap- 
proximately 3-inch  centers  are  used  at  the 
top  of  each  sheet  in  lieu  of  casing  nails  for 
additional  security.  The  sheets  of  lining  are 
placed  so  as  to  lap  at  least  2  inches  over  the 
concrete  in  the  previous  lift. 

In  order  to  prevent  excessive  compression 
of  the  lining  when  the  form  bolts  are  tightened, 
a  2-  by  %-inch  wood  strip,  preferably  hard- 
wood, is  placed  between  the  bottom  of  the 
form  and  the  concrete  in  the  previous  lift. 
Every  precaution  is  taken  to  prevent  offsets 
at  the  construction  joints  between  5-foot  lifts 
of  concrete. 

No  special  tools  are  required  for  cutting 
the  absorptive  form  lining.  The  sheets  are 
readily  cut  with  ordinary  wood  saws,  and  all 
holes  required  for  form  bolts,  pipe,  etc.  are 


Close-up  of  surface  formed  by 
absorptive  form  lining 


cut  with  a  brace  and  bit.  In  order  to  pre- 
vent the  sheets  from  buckling  when  subjected 
to  linear  expansion  after  exposure  to  the 
moisture  in  the  air,  metal  spacers  about  6 
inches  long  and  %2  inch  thick  are  used. 
Three  spacers  are  tacked  to  the  form  next  to 
each  sheet  before  the  adjacent  sheet  is  placed, 
providing  a  %2-inch  opening  between  sheets. 
These  openings  generally  close  before  concrete 
is  placed  against  the  lining ;  if  not,  the  result- 
ing concrete  fins  are  easily  removed  by  light 
stoning. 

On  sloping  forms  such  as  at  the  downstream 
face,  a  2%-  by  2%-inch  angle  iron,  installed 
at  pour  grade,  holds  the  tops  of  the  sheets 
securely  to  the  forms  and  also  provides  a 
form  for  the  normal  joint  at  the  top  of  the 
5-foot  lift.  When  partially  set,  the  excess 
concrete  is  removed,  after  which  the  angle 
iron  is  removed  and  the  resulting  normal  joint 
finished  with  a  wood  float  to  provide  a  straight 
line  for  the  construction  joint  at  the  exposed 
face. 

Care  and  Protection  of  Lining  on  Forms 

Except  during  the  rainy  season,  the  care 
and  protection  of  absorptive  lining  on  the 
forms  presents  no  serious  problem  if  the  cur- 
ing of  adjacent  concrete  surfaces  is  performed 
carefully.  For  curing  the  horizontal  construc- 


tion joints  adjacent  to  the  lining,  a  narrow 
strip  of  damp  burlap  is  used.  If  the  lining 
becomes  slightly  damp  from  curing  or  clean-up 
operations,  it  is  readily  dried  out  by  means 
of  warm  air  prior  to  the  placement  of  con- 
crete against  it.  For  this  purpose,  a  small 
electric  air  drier  about  18  inches  in  length 
has  given  excellent  service. 

From  experience  it  has  been  found  that  the 
placing  of  absorptive  lining  during  heavy 
rains  is  not  feasible.  However,  lining  which 
has  been  placed  on  the  forms  can  be  adequately 
protected  with  canvas  during  heavy  rains. 
When  the  lining  does  become  thoroughly  satu- 
rated, little  or  no  damage  occurs  if  it  is  prop- 
erly dried  out  prior  to  the  placement  of  con- 
crete. This  is  accomplished  satisfactorily 
with  the  aid  of  warm,  dry  air  which  has  been 
circulated  through  coils  in  a  wood-burning 
fire  pot. 

Placement  of  the  Concrete  Against  the  Lining 

Contrary  to  one  of  the  first  impressions 
gained  from  the  use  of  an  absorptive  form 
lining,  concrete  which  is  relatively  free  of 
rock  pockets  and  cold  joints  can  be  obtained, 
provided  a  few  simple  precautions  are  ob- 
served. The  mix  and  slump  of  the  mass  con- 
crete placed  against  the  lining  seem  to  have 
little  or  no  bearing  on  the  final  results  if 
the  concrete  is  properly  placed  and  adequately 
vibrated. 

The  concrete  in  the  dam  contains  8-inch 
maximum  size  aggregate,  with  0.75  barrel  of 
low-heat  cement  and  25  percent  (by  weight  of 
cement)  of  pumicite  per  cubic  yard,  except 
adjacent  to  the  downstream  face  of  the  spill- 
way, where  the  pumicite  is  omitted  and  one 
barrel  of  low-heat  cement  per  cubic  yard  of 
concrete  is  used.  The  usual  slump  varies 
from  1%  to  1%  inches,  depending  on  the  time 
of  the  year.  Crews  consisting  of  five  men 
and  a  foreman  are  employed  for  placing  the 
mass  concrete  in  the  dam. 

The  mass  concrete  is  placed  in  the  blocks 
in  horizontal  layers  12  inches  thick,  five  com- 
plete layers  in  each  5-foot  lift  of  concrete. 
The  12-inch  maximum  thickness  of  the  layers 
is  very  important,  as  it  has  been  demonstrated 
that  15-inch  layers  are  entirely  too  thick  for 
proper  penetration  of  the  vibrators  and  in- 
variably result  in  numerous  rock  pockets  and 
cold  joints  at  the  exposed  surfaces.  The  max- 
imum time  interval  between  the  placing  of 
the  12-inch  layers  is  1  hour  or  less,  thus  per- 
mitting complete  consolidation  between  the 
successive  layers  while  the  concrete  is  still 
in  a  plastic  condition. 

Each  4-cubic  yard  batch  of  concrete  is  thor- 
oughly vibrated  with  two  large  electric 
vibrators.  To  prevent  unnecessary  damage  to 
the  lining,  the  large  vibrators  are  held  at 
least  12  inches  away  from  the  forms.  Vibra- 
tion is  continued  until  mortar  just  begins  to 
rise  to  the  surface  next  to  the  lining.  The 
concrete  adjacent  to  the  form  is  then  vibrated 
with  a  small  electric  vibrator  which  is  held 
about  6  inches  away  from  the  form  and  is 


{  310  }        The  Reclamation  Era,  December  1941 


iisi',|  primarily  to  work  out  the  rock  pockets 
and  other  defects  missed  by  the  large  vibrators. 

|  This  operation  consists  of  introducing  the 
vilirator  at  approximately  liMuch  Intervals, 

]  jwrallel  to  the  face  form,  with  each  thrust 
of  the  vibrator  lasting  only  long  enough  to 
penetrate  the  previous  layer  and  obtain  com- 
plete consolidation.  The  vibrator  Is  then 
slowly  withdrawn  and  the  operation  repeated 
until  the  entire  face  has  been  thoroughly  cov- 
ered for  each  12-Inch  layer.  The  use  of 
spades  would  damage  the  lining  and  there- 
fore cannot  be  permitted. 

Stripping   Forms   and  Removing   Linhiii 

For  raising  the  standard  panel  forms  in 
their  50-foot  sections,  four  and  sometimes 
five  portable  A-frames  equipped  with  coffin- 
lever  safety  hoists  are  used.  Although  the 
minimum  stripping  time  Is  24  hours,  the 
forms  are  seldom  raised  in  less  than  30  hours. 
After  all  form  bolts  have  been  removed  and 
the  forms  are  entirely  supported  by  the  A- 
frames,  water  from  a  hose  is  introduced  be- 
tween the  lining  and  concrete.  This  usually 
permits  the  lining  to  be  removed  in  nearly 
full  sheets.  However,  it  has  no  salvage  value 
at  the  present  time.  To  prevent  damaging 
the  concrete  surfaces  when  the  forms  are 
raised,  heavy  rollers  are  used  under  the 
cantilever  supports. 

The  improved  lining  can  be  removed  with 
very  little  sticking  If  the  forms  are  stripped 
within  36  hours  or  less.  However,  if  the 
forms  are  permitted  to  remain  In  place  for  a 
longer  period  of  time,  the  lining  sticks  ex- 
cessively and  can  be  removed  effectively  only 
by  scraping  with  wooden  wedges.  The  use  of 
metal  scrapers  for  this  purpose  Is  not  per- 
mitted as  the  concrete  surfaces  would  be 
scarred. 

Finishing  and  Curing  Concrete  Surfaces 

Little  difficulty  is  experienced  in  making 
patches  In  absorptive  form-lined  surfaces 
which  have  the  same  texture  as  the  surround- 
ing concrete.  The  method  employed  consists 
of  entirely  removing  the  rock  pockets  or 
other  defects  by  chipping  openings  in  the 
concrete,  after  which  the  openings  are  prop- 
erly keyed  for  patching.  The  patching  mor- 
tar (dry  pack)  consisting  of  one  part 
light-colored  cement  and  two  parts  of  screened 
sand  with  just  enough  water  so  that  the 
mortar  will  barely  hold  together  when 
squeezed  in  the  hand,  is  placed  in  the  chipped 
openings  In  1-Inch  layers,  each  layer  being 
thoroughly  compacted  with  a  pneumatic  ham- 
mer. The  final  layer  is  dampened  slightly 
with  a  bruslr,  and  the  proper  texture  Is 
obtained  by  firmly  pressing  a  piece  of  ab- 
sorptive lining  over  the  patch. 

The  exposed  concrete  surfaces  are  water- 
nuvci  continuously  for  at  least  28  days. 
Thi.-  is  accomplished  with  galvanized  pipe 
•  •quipped  with  sprays  and  suspended  from 
the  bottom  of  each  form. 


Built  up  form,  lined  with 
absorptive  form  lining — two 
layers  of  concrete  in  place. 
Note  form  rods  in  pipe  braces 


Portable  electric  drier 
used  for  removing  mois- 
ture from  absorptive  form 
lining  immediately  prior 
to  concrete  placement 


The  even  texture  of  the  concrete  surfaces 
resulting  from  the  use  of  absorptive  form 
lining  is  extremely  hard  and  free  from  excess 
voids,  sand  streaks,  and  other  defects  usually 
associated  with  the  use  of  wood  or  metal- 
lined  forms.  The  voids  present  under  the 
case-hardened  surface,  as  exposed  by  grind- 
ing, are  not  excessive,  and  with  proper  care 
satisfactory  construction  Joints,  free  from 
objectionable  offsets,  are  readily  obtained. 

In  addition,  the  Improved  form  lining  is 
well-adapted  to  heavy-const  ruction  purposes, 
and  the  additional  cost  for  using  absorptive 
form  lining  Is  not  excessive  and  is  partially 
offset  by  the  savings  Involved  in  the  cleaning 


and  oiling  of  forms,  and  the  filling  of  sur- 
face voids  by  sack  rubbing. 

Increasing  use  of  an  absorptive  form  lining 
for  concrete  surfaces   may   be  expected    In 

futuiv  const  ruction   work. 

THE  PKIXCll'AL  HOCK  in  the  foundation  of 
Shasta  Dam,  technically  known  as  mcta-an- 
desite,  is  commonly  called  greenstone  after  its 
characteristic  color,  and  is  an  ancient  vol- 
canic formation  over  300,000,000  years  old. 

VISITORS  to  the  Immense  Central  Valley  Rec- 
lamation project  in  California  average  more 
than  1.000  dally. 
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$10,000  Garnered  by 

95  Farm  Boys 

and  Girls 

at  Klamath  Junior  Livestock  Show 

AT  THE  SIXTH  annual  Klamath  Junior 
Livestock  Show,  September  14-16,  a  public 
auction  sale  of  fat  stock  brought  $10,128.24 
to  95  junior  exhibitors  whose  livestock 
qualified  for  the  sales  ring.  In  addition, 
another  $500  was  given  as  cash  prizes  to  4-H 
and  F.  F.  A.  exhibitors  and  approximately 
$1,100  in  scholarships  to  4-H  summer  tamp 
and  4-H  summer  school. 

On  the  last  day  of  the  sale,  the  4-H  grand- 
c-hampion  fat  lamb,  fed  out  by  Jean  Keller, 
of  Henley,  yielded  $3.50  per  pound,  a  total 
of  $332.50.  The  grand  champion  4-H  steer, 
owned  by  Stanley  Masten,  of  Olene,  brought 
36  cents  per  pound,  a  total  of  $343.80.  The 


4-H  Club  member  with  his  grand  cham- 
pion Barred  Rock  capon  at  the  fair 

grand  champion  F.  F.  A.  steer,  owned  by 
Norman  Jacob,  of  Malin,  sold  at  25  cents  a 
pound,  a  total  of  $243.75.  A  new  all-time  high 
was  established  for  chickens  as  a  71X>-pound 
capon,  owned  by  Arlene  Swaim,  brought 
$11.25  a  pound,  a  total  of  $84.38. 

The  beef  cattle  and  sheep  judged  at  the 
show  were  said  to  be  the  highest  average 
quality  ever  exhibited,  and  dairy  exhibits  at 
the  show  nearly  tripled  those  of  the  past 
year. 

The  higli  spot  of  the  3-day  show  was  the 
barbecue  supper  in  the  grandstand  on  the 
night  of  September  15. 

FARMS  numbering  57,441  are  located  on  the 
36  operating  Reclamation  projects. 


THE  WHITE  HOUSE 

WASHINGTON 

October  8,  1941. 
Mr.  O.  S.  Warden, 

President,  National  Reclamation  Association, 

c/o  The  Westward  Ho  Hotel,  Phoenix,  Ariz. 
My  dear  Mr.  Warden : 

In  troubled  1941,  it  is  good  that  such  organizations  as  the  National  Reclama- 
tion Association  are  meeting  to  face  the  problems  which  have  been  forced  upon 
us  by  the  rise  in  the  world  of  military  dictatorships.  Our  democracy  meets 
the  evil  force  without  giving  ground.  An  enlightened  people  determine  their 
course  through  discussion  at  open  meetings.  We,  as  a  people,  are  demonstrat- 
ing the  strong  stuff  of  which  a  free  society  is  made. 

Federal  Reclamation,  as  you  have  every  reason  to  know,  is  near  my  heart. 
I  have  sponsored  its  growth  and  development.  The  conservation  policy  of  my 
administration  has  fostered  the  development  of  western  waters  for  multiple 
uses,  the  better  to  serve  large  numbers  of  citizens. 

This  is  a  time  when  defense  demands  our  attention.  Emphasis  must  be 
placed  on  public  works  that  fit  the  immediate  national  defense  need.  Thus, 
power  will  be  the  element  in  the  multiple-purpose  projects  which  will,  in  most 
instances,  determine  whether  and  when  construction  shall  be  started.  In  the 
meantime,  the  Bureau  of  Reclamation  shall  continue  to  study  potential  develop- 
ments so  that  a  shelf  of  feasible  projects  will  be  ready  when  the  victory  shall 
have  been  won  and  we  can  again  resume  building  America. 
Sincerely  yours, 

FRANKLIN  D.  ROOSEVELT. 


POWER 

(from  page  308) 

illustrates  another  practical  problem  which 
confronts  you.  Much  of  your  strength  comes 
from  the  fact  that  the  reclamation  groups 
are  cooperative,  nonprofit  organizations,  de- 
voted to  the  reclaiming  of  arid  lands  for  the 
benefit  of  the  people,  without  private  profit. 
This  same  principle  must  be  applied  to  the 
power  which  is  produced  as  a  byproduct  of 
reclamation.  That  power,  too,  must  be  pro- 
duced and  distributed  to  the  people,  without 
private  profit. 

Just  as  reclamation  is  a  prime  necessity 
of  your  economy,  so  is  electric  power.  Just 
as  reclamation  has  made  fertile  land  out  of 
waste  spaces  and  has  improved  the  standard 
of  living  of  your  people,  so  the  power  pro- 
duced from  these  same  waters  should  be 
used  to  light  your  homes  and  farms  and  to 
turn  the  wheels  of  your  factories,  so  as  to 
increase  your  wealth  and  improve  the  living 
standard  of  your  people. 

We  cannot  dedicate  the  waters  of  our  great 
streams  partly  to  private  profit  and  partly 
to  the  service  of  the  people  without  profit. 
The  people  of  the  West  and  the  people  of 
the  Nation  as  a  whole,  in  ever-increasing 
numbers,  expect  that  these  great  natural  re- 
sources, harnessed  by  the  use  of  the  people's 
money,  will  serve  them  and  them  alone.  And 
I  believe  that  the  future  of  reclamation  de- 
pends upon  recognition  of  this  principle. 
Just  as  you  fought  and  won  your  battle 


at  the  turn  of  the  century  to  receive  for  your- 
selves the  benefits  of  water  to  reclaim  your 
land,  so  you  must  now  fight  and  win  the 
battle  to  secure  for  yourselves  the  full  bene- 
fits of  the  power  generated  by  this  water. 
I  believe  that  you  see  this  not  only  in  your 
own  interests  to  promote  reclamation  but  In 
your  broader  interests  to  promote  the  wide 
development  of  this  region  and  the  greater 
use  of  electric  power  which  comes  from  the 
elimination  of  the  toll  charge  of  private  dis- 
tribution of  that  power. 

I  hope  and  believe  that  in  the  battles 
ahead  the  advocates  of  public  power  and  the 
proponents  of  reclamation  will  fight  shoulder 
to  shoulder  in  their  effort  to  secure  for  the 
people  the  full  benefits  of  our  national 
resources. 

Next  Spring's  Railroad  Thrill 

TRAINS  on  the  Southern  Pacific's  San 
Francisco-Portland  run  will  be  routed  over 
the  spectacular  new  30-mile  railroad  reloca- 
tion around  Shasta  reservoir  next  spring — the 
central  span  of  the  Pit  River  bridge,  highest 
double-decked  bridge  in  the  world,  has  been 
closed  with  steel  in  preparation. 

Steel  riggers  500  feet  above  the  water  of 
the  Pit  River  drove  giant  connecting  pins 
into  place  on  the  central  span  last  month. 
The  huge  cantilever  arms  of  the  bridge  joined 
in  the  middle.  Over  it  soon  will  skim  hun- 
dreds of  automobiles  traveling  United  States 
Highway  99. 
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A  Western  Leader  Speaks  His  Mind  in  a 

PLEA  FOR  HARMONY 


The  address  of  president 

O.  S.  WARDEN 

to  the  National  Reclamation 
Association,  presented  here 
for  the  reader's  information. 
The  views  are  bis  own  and, 
as  such,  are  of  wide  interest. 


NOT  SO  LONG  AGO  the  17  member  States 
of  the  National  Reclamation  Association 
were  the  dwelling  place  of  unmolested  Indi- 
ans. This  broad  domain  was  claimed  by 
four  different  nations.  They  tell  the  story 
down  in  New  Orleans  that  pioneer  settlers 
up  in  the  new  wild  country  of  Ohio  and 
Kentucky  sent  bitter  complaints  to  the 
President  of  the  United  States— "Why,"  said 
they,  "should  we  stay  in  this  venturesome 
country,  trying  to  make  it  productive,  if  the 
French  are  to  always  keep  the  port  at  the 
mouth  of  the  great  Mississippi  River — our 
only  transportation  way  out."  President 
Jefferson — himself  a  farmer — read  these  pe- 
titions and  negotiated  with  France.  The 
French  renction  was — why  keep  a  vast  ex- 
liansc  of  western  land  if  we  sell  the  harbor 
of  New  Orleans?  In  western  parlance  the 
French  viewpoint  was — take  the  hide  witli 
the  cow.  This  was  the  Louisiana  Purchase. 
The  price  was  15  million  dollars.  We  gave 
Mexico  15  million  dollars  for  California, 
Nevada,  and  Utah,  the  most  of  New  Mexico, 
Arizona,  and  a  part  of  Wyoming  and 
Colorado.  We  annexed,  or  took,  Texas — you 
may  write  your  own  history.  The  southern 
boundary  of  New  Mexico  was  finally  fixed, 
and  Uncle  Sam  paid  Mexico  another  10  mil- 
lion dollars.  The  northern  boundary  was 
adjusted  by  treaty  with  Great  Britain.  Rus- 
sia gave  up  its  claim  to  west-coast  areas. 
There  you  have  it,  the  title  complete  and  the 
fences  located.  The  United  States  paid  40  mil- 
lion dollars  for  its  17-State  western  ranch.  By 
way  of  good  measure  we  got  Louisiana. 
Arkansas,  and  a  part  of  Minnesota. 

Now,  after  100  years  or  so,  the  assessed 
valuation  of  property  in  these  17  States  that 
you  represent  is  well  above  a  $17,000,000,000 
total.  The  i>eople  who  live  in  these  States 
spend  a  billion  dollars  a  year  with  eastern 
friends — buying  their  production  and  fabri- 
cated merchandise.  We  are  good  neighbors. 
Reclamation  will  enahle  us  to  buy  billion- 
dollar  unit  No.  2  lit  tlie  end  of  another 
generation — a  market,  if  you  please,  of  eco- 
nomic value  greater  than  the  foreign  trade 
we  have  ever  had,  over  all  the  seas,  and  with 
all  the  foreign  countries  everywhere,  at  any 
time.  That  is  the  story  of  how  we  came  into 
the  national  picture  and  where  we  are  now. 

There  were  UK)  years  of  reclamation  in  the 
\\V-t — through  private  investment  and  Gov- 
ernment assistance — from  the  time  the  mis- 
sionary and  the  trap|M>r  diverted  a  little 
water  from  an  isolated  stream,  up  to  this 
year  1841,  before  Congressman  I-cavy.  in  the 
House  of  Ueprc-cntalivcN  at  Washington, 


speaks  of  the  great  Grand  Coulee  Dam  as 
the  eighth  wonder  of  the  world.  This  cen- 
tury story  Is  as  well-known  to  the  delegates 
here  assembled  as  the  history  of  the  Thirteen 
Original  Colonies.  In  parentheses  I  might 
add — you  know  more  about  Grand  Coulee 
than  you  do  about  the  other  historic  won- 
ders of  the  world,  although  they  have  come 
down  through  the  centuries  in  the  histories 
you  studied  at  school.  Furthermore,  I  nm 
not  sure  the  Congressman  from  the  State  of 
Washington  can  hold  the  eighth  place  among 
the  wonders  of  the  world  unless  he  will  con- 
sent to  add  Boulder  Dam  and  the  Central 
Valley  project  of  California— making  the 
wonder  list  up  to  an  even  10. 

The  wildest  reclamation  dreams  of  former 
years  are  now  being  written  into  a  tremen- 
dous accomplishment.  We  rub  our  eyes  and 
wonder  what  next  when  we  look  upon  Grand 
Coulee  (the  greatest  man-made  dam  in  all  the 
world)  and  when  we  are  told  that  it  will 
he  the  largest  hydroelectric  development  upon 
the  planet  earth  In  1943.  Lake  Mead  at 
Boulder  Dam  becomes  the  biggest  man-made 
lake — large  enough  (o  float  a  battle  fleet- 
storing  at  the  moment  10,000  billion  gallons 
of  water — a  Government  enterprise  we  were 
obliged  to  defend  a  few  years  ago.  The  Cen- 
tral Valley  project  of  California  is  shaping  a 


new  empire  of  fertility.  I/eaves  will  no  long 
er  wither  upon  the  orange  trees  along  the 
San  Joaquln  River.  A  few  days  ago  al 
Minot,  \.  Dak.,  I  listened  to  Engineer  Sloan 
of  the  Bureau  of  Reclamation  as  he  prcsenti-d 
impressive  reclamation  possibilities,  taking 
water  from  the  great  Fork  Peek  Dam  through 
diversion  and  its  installation  of  JMIWCI  t-. 
Medicine  I-ake—  then  on  over  North  Dakota 
to  the  Red  River  country,  reclaiming  \xr- 
imps  1,500,000  acres  of  land.  I  wondered  in 
ama/.ed  satisfaction  what  wonder  of  the 
world  this  will  be.  It  Is  hardly  enough  i» 
say  that  the  heart  of  reclamation  heats  with 
pride  in  this  year  11)41  when  it  conies  into 
the  record  that  we  an-  storing  41,000,000 
acre-feet  of  water  in  7:t  reservoirs  —  HOO.OOn 
gallons  for  each  person  who  lives  in  the  West. 


o  l'rO(/r<-K*iri' 


Some  day  the  history  of  reclamation  will 
lie  correctly  and  completely  written  starting 
with  the  missionaries  who  Irrigated  land  In 
the  West  —  a  byproduct  in  the  enterprise  of 
saving  souls.  Private  capital  did  what  it 
could.  That  was  chapter  one. 

('resident  Theodore  Roosevelt  sent  a  nn-s- 
sage  to  Congress,  and  we  had  the  Reclamation 
Act.  We  were  soon  well  into  chapter  two. 


A  recently  constructed  typical  farm  home  where  comfort  and  attractiveness  combine 


Field  of  malting  barley  on  an  irrigated  ranch 


Ten  years  ago  a  conference  of  governors 
became  the  father  and  the  mother  of  the 
National  Reclamation  Association.  They 
wrote  a  constitution  in  which  we  were  di- 
rected to  cooperate  and  help  the  Bureau  of 
Reclamation.  This  we  have  done.  This  we 
are  doing.  Politics  has  not  been  allowed  to 
enter  the  door.  Let  me  urge  you  to  keep  it 
out  always.  Inspiring  progress  has  been 
reached  in  the  third  chapter  of  the  reclama- 
tion record.  This  is  enough  of  history. 

I  would  like  to  review  briefly  the  1941 
reclamation  legislation  in  the  Seventy-seventh 
Congress.  The  Pilgrim  Fathers  of  the  Ply- 
mouth Colony  started  the  fashion  of  being 
thankful.  In  the  spirit  of  those  earlier  days 
the  National  Reclamation  Association  could 
hold  a  notable  Thanksgiving  day  in  this  year 
1941.  For  the  first  time,  we  have  received 
just  about  all  we  asked  for  from  the  Con- 
gress. We  can  now  believe  the  Scripture — 
"Ask  and  ye  shall  receive."  I  am  ready  to 
join  with  you  in  thankful  appreciation  of 
what  the  Administration,  the  Budget,  and  the 
Congress  are  doing  for  reclamation.  In  1931 
the  total  appropriation  for  reclamation  items 
was  a  little  more  than  $9,000,000.  In  1941. 
10  years  later,  the  Seventy-seventh  Congress 
has  made  available,  in  one  bill,  a  new  high 
total  of  more  than  $100,000,000.  This  has 
been  done  in  the  presence  of  a  demanding  na- 
tional defense.  The  grim  war  clouds  over 
the  world  do  not  hide  rainbows  in  the  rec- 
lamation sky.  I  think  you  may  correctly  be- 
lieve that  this  association  has  worked  harder 
throughout  the  months  since  adjournment  of 


the  Great  Falls  convention  of  1940  than  in 
any  other  year  of  its  history.  We  were 
especially  determined  that  there  should  be 
an  adequate  fund  for  engineering  investiga- 
tion, and  a  somewhat  larger  item  for  the 
building  of  the  so-called  Case-Wheeler  proj- 
ects in  the  Great  Plains  area  where  the  mi- 
gration of  destitute  farmers  has  not  stopped. 
This  legislation,  I  am  sure,  will  turn  the 
trick — if  money  is  supplied  for  the  engineer- 
ing and  the  construction  of  these  cooperative 
enterprises.  The  act  was  devised  with  much 
study.  There  may  still  be  need  of  adjust- 
ment or  amendment,  but  under  its  funda- 
mental provisions  thousands  of  farms  may 
yet  be  saved — in  four  or  five  States  where 
some  farmers  are  finding  it  tough  to  hang  on. 
With  continuing  patience  and  work,  reclama- 
tion will  blanket  the  West. 

The  Bureau  of  Reclamation  has  all  the 
money  it  can  spend  in  this  1941-42  fiscal  year. 
A  few  years  ago,  such  a  situation  would  have 
been  regarded  as  the  realization  of  our  fond- 
est dreams.  The  Government  has  been  gen- 
erous to  the  West — in  reclamation  and  in 
bountiful  relief.  A  great  lesson  has  been 
learned  if  we  plan  wisely  for  the  future. 
Listen  to  this— from  July  1,  1933,  to  June  30, 
1941,  relief  expenditure  in  the  17  Western 
States  amounted  to  $2,823,364,318.  If  this 
great  sum  had  been  available  for  reclamation 
the  expenditure  could  have  brought  all  the 
waters  of  the  West  into  beneficial  use  before 
this  time.  What  a  celebration  we  could  have 
staged  at  this  convention  ! 

I  am  confident  in  the  faith  that  the  rec- 


lamation boat  will  continue  to  sail  a  well- 
chartered  course.  However,  some  new  issues 
have  developed  since  we  were  in  convention 
assembled,  causing  serious  concern — a  criss- 
cross of  argument,  in  the  Western  States, 
as  well  as  a  continuing  interest  throughout 
the  country.  You  wil  easily  conclude  that 
I  refer  to  the  so-called  New  River  Decision  of 
the  United  States  Supreme  Court  relating  to 
streams  that  are  now  capable  or  that  may  in 
the  future  be  prepared  for  navigation  trans- 
port— also  to  the  differing  proposed  authority 
measures  appearing  in  the  Congress  that 
would  establish  agencies  within  the  princi- 
pal watersheds  of  the  country  to  acquire, 
construct,  and  operate  through  large  dis- 
cretionary expenditure — but  without  detailed 
consent  or  approval  by  the  Congress.  The 
questions,  then,  that  arise  in  connection  with 
these  proposals  are  clearly  of  tremendous 
importance.  There  is,  I  am  quite  sure,  gen- 
eral agreement  that  this  Supreme  Court  deci- 
sion puts  a  new  and  far-reaching  control  in 
the  hands  of  the  Federal  Government  over 
the  waters  that  flow  in  streams  of  the  West 
where  reclamation  may  be  devised.  There 
will  have  to  be  new  conclusions  if  we  are  to 
accept  developing  ambitions  of  the  Govern- 
ment and  at  the  same  time  satisfy  the  States 
that  desire  to  interpret,  uphold,  and  enforce 
some  of  their  statutes  heretofore  enacted. 
If  we  are  to  have  mutually  acceptable  prog- 
ress, there  must  develop  a  plan  that  will 
permit  the  Government  to  look  after  its 
investments  or  whatever  it  may  have  to 
sell  and  in  a  harmonious  way  bring  about 
highly  desirable  natural-resource  development 
along  our  rivers — all  the  way  from  the  head- 
waters of  the  stream  to  the  confluence  or 
the  sea. 

Strive  for  the  Middle  Ground 

I  am  not  speaking  of  compromises,  but  I 
think  we  should  strive  with  all  our  might 
for  an  acceptable  middle  ground,  using  agen- 
cies that  will  construct  and  operate  in  fair- 
ness to  the  people  but  without  contentions 
between  the  Government  and  the  States. 
I  am  sure  this  can  be  done  if  we  try  hard 
enough.  I  hear  extreme  and  scarehead  state- 
ments on  both  sides  of  rigid  arguments — 
whether  in  support,  on  the  one  hand,  of  a 
reasonable  privilege  that  everyone  feels  the 
Government  should  have  for  instance  to  dis- 
pose of  power  like  the  energy  at  Bonneville 
or  Grand  Coulee,  or  on  the  other  hand  de- 
fending the  so-called  blanket  TVA  authorities 
like  the  measure  originally  proposed  by  Con- 
gressman Rankin  or  by  the  Arkansas  au- 
thority bill  or  other  bills  of  like  sort  now 
before  the  Congress. 

Where  there  is  strenuous  objection  to  these 
authorities,  it  is  on  the  ground  that  they  give 
to  a  commission  undesirable  privileges  to 
acquire,  build,  and  carry  on  enterprises  in  a 
watershed — privileges  that  have  not  been 
approved  or  appropriated  for  in  severally 
by  the  Congress.  If  these  strenuous  objec- 
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lions  persist,  progress  may  be  greatly  hln- 
drivi!  by  continuing  fierce  contention.  Courts 
i!»  not  build  much  of  anything. 

Perhaps,  then,  you  will  not  consider  It  an 
Impertinence  If  I  suggest  a  way  out  I  think 
It  Is  correct  to  say  that  the  17  States  of  our 
association  would  be  well  satisfied  with  a  law 
providing  for  the  construction  and  develop- 
ment of  our  land  and  water  resources,  in- 
i-lmling  incidental  power,  by  the  agencies 
heretofore  employed — the  Army,  the  Bureau 
of  Reclamation,  and  the  Department  of  Agri- 
culture, with  a  statute  providing  quite  clearly 
what  each  Is  to  do,  the  projects  to  be  recom- 
mended year  by  year  to  the  President,  the 
Budget,  and  the  Congress  by  a  small,  evenly 
representative,  and  economically  conducted 
commission  appointed  by  the  President  with 
the  approval  of  the  Senate.  Such  a  com- 
mission could  be  fairly  representative.  This 
sort  of  a  Federal  law,  I  believe,  the  National 
Reclamation  Association  would  wisely  sup- 
port. We  may  as  well  understand,  I  think, 
that  the  Government  will  not  Invest  or  ad- 
vance millions  of  money,  then  walk  away 
and  leave  It  In  any  event,  I  should  like 
to  ask  that  you  keep  your  thinking  clear 
u  nd  your  judgments  cool  as  we  try  to  reach 
fair  conclusions  in  this  convention,  fair  to 
the  States,  fair  to  the  Government  from 
which  we  are  asking  so  much,  and  fair  to 
the  people  who  are  now  anxious  about  the 
benefits  that  ought  to  come  to  each  particular 
region  from  the  development  of  its  natural 
resources. 

The  Sugar  Beet 

There  is  another  warm  question,  not  new 
but  still  urgent.  Wherever  reclamation  goes 
the  growing  of  sugar  beets  wishes  to  follow. 
This  Is  a  cash  crop  in  a  nonsurplus  Industry. 
Half  a  dozen  States  have  wished  to  plan  a 
progressively  increased  acreage.  My  own 
State  would  have  planted  30,000  additional 
acres  In  1941  and  needs  at  least  two  new 
sugar  factories.  This  association,  2  years 
ago,  at  Denver,  advocated  an  orderly  expan- 
sion of  sugar-beet  acreage  within  the  United 
States  and  legislation  favorable  to  the  sugar 
Industry  by  quota  regulation  and  adequate 
tariffs.  A  year  ago,  at  the  Great  Falls  con- 
vention, the  sugar  resolution  reiterated  this 
position,  again  urging  expansion  of  the  pro- 
duction of  beet  sugar  within  the  United 
States.  The  West  will  not  accept  a  differ- 
ent  ronclusion.  I  wish  to  be  severely  frank — • 
not  too  critical.  Four-fifths  of  our  troubles 
over  domestic  sugar  production  apparently 
arises  from  the  circumstance  that  two-thirds 
of  the  Cuban  sugar  Industry  Is  owned  by 
Tinted  States  capital.  We  are  scrapping 
with  our  people.  They  are  resourceful,  too. 
The  Western  Beet  Growers  Association,  a 
fine  western  organization,  has  found  that  out. 
A  well-known  western  Senator  a  few  weeks 
ago  told  the  story  In  a  public  document. 
Kver  since  1934  through  tariff  reduction, 
increasing  purchases,  and  even  an  export- 
import  bank  loan  to  assist  Cuban  sugar  pro- 


duction, we  have  been  a  better  neighbor  to 
Cuba  than  we  have  to  the  American  farmer. 
A  beet  grower  said  to  me  the  other  day: 
"I'll  go  with  you  to  help  an  island  plantation 
worker — my  part — but  I  don't  want  to  send 
him  my  last  shirt."  That  is  just  one  opinion. 
Perhaps  some  of  you  know  that  I  person- 
ally support  the  social-security  and  common 
people  legislation  enacted  by  the  present 
administration  at  Washington,  but  I  think 
the  present  sugar  act  Is  an  un-American 
contrivance  that  has  favored  Cuba  too  much, 
has  prevented  the  building  of  factories  in 
new  reclamation  areas,  and  has  held  west- 
ern farmers — many  of  them — In  a  vise  so 
they  have  not  been  able  to  raise  sugar  beets 
at  all.  Announcement  a  few  days  ago  by 
the  Secretary  of  Agriculture  that  beets  may 
be  grown  upon  unrestricted  acreage  for  a 
year,  along  with  a  larger  sales  quota,  may 
open  the  door  a  small  crack,  but  it  does  not 
begin  to  solve  the  domestic-sugar  problem. 
What  we  need  Is  a  new  sugar  law  permitting 
dependable  expansion  over  a  period  and 
reaching  all  the  way  in  Its  provisions  from 


An  excellent  crop  of  sugar  beets  grown 
under  irrigation 

the  beet  field  to  the  mouth  of  the  consumer. 
We  will  have  such  a  law  if  the  beet  growers, 
the  cane  growers,  the  factories,  and  labor 
send  a  united  petition  to  the  Congress.  When 
that  day  comes  we  will  eat  more  of  our  own 
sugar.  The  West  will  celebrate  that  day. 

Reciprocal  Trade  Treaties 

There  is  another  touchy  problem  of  inti- 
mate concern  in  the  agricultural  sections  of 
the  West.  We  hesitate  to  press  for  a  full 
solution  when  International  friendships  have 
great  value.  It  is  the  truth,  however,  that 
the  so-called  reciprocal  trade  treaties,  so  far 
entered  Into,  have  In  a  total  reckoning  In- 
jured American  agriculture  and  the  home 


stork-growing  industry.  If  tin-  farmer  ha* 
not  liewi  sold  all  the  way  down  the  river, 
surely  nothing  has  been  done  to  help  him 
paddle  up  the  stream.  The  trading  In  these 
treaties  so  far  has  been  largely  to  the  die- 
advantage  of  the  products  of  the  ranch  and 
the  farm.  I  think  It  is  true  that  already 
more  than  200  reductions  have  been  niude  In 
tariff  on  agricultural  and  stock  products. 
There  have  been  no  Increases.  Fifty  mil- 
lion acres  additional  would  be  cultivated  If 
we  produced  at  home  these  products  that  we 
are  bringing  Into  the  home  market.  In  years 
before  the  war  agricultural  and  stock  ex- 
ports were  declining,  and  Imports  were  in- 
creasing. When  there  Is  world  peace  again. 
If  the  United  State  ever  permits  the  destruc- 
tion of  the  small  farm  home,  the  blessings 
we  most  pray  for  will  not  come  in  our 
democracy. 

Refore»tation  of  Great  Importance 

The  Intimate  concern  of  this  association 
Includes  every  facility  that  has  to  do  with 
the  use  of  water  upon  the  land.  The  stream 
flow  in  dependable  rivers  did  not  bother  us 
for  a  while.  Multiple  projects,  however, 
pushed  our  engineering  far  back  into  the 
watersheds.  The  water  study  reached  all  the 
way  from  the  small  forest  rivulet  to  Its  con- 
fluence with  the  larger  stream  and  on  to  the 
sea.  It  was  a  rude  awakening  when  we 
found  the  forests  gone  in  a  thousand  places 
and  the  water  levels  falling  year  by  year.  It 
was  a  startling  situation  as  we  came  to  know 
we  had  exploited  and  misused  great  forest 
areas  that  formerly  kept  the  high  mountain 
snows  till  the  thirsty  days  of  midsummer.  Be- 
wildered at  first,  we  have  learned  a  great 
lesson.  Through  reforestation,  and  otherwise, 
the  watersheds  must  be  restored  if  water  levels 
are  to  be  raised  and  moisture  kept  for  the 
crop-growing  season.  There  is  a  plain  duty 
ahead — the  Federal  Government  and  the 
States,  putting  aside  senseless  quarreling 
about  divisions  of  responsibility,  should  look 
to  the  broad  welfare  of  the  Nation  and  to- 
gether protect  the  forests  from  destruction  by 
fire  and  restore  them  to  what  they  were  when 
the  Almighty  turned  them  over  to  us.  A  state- 
ment by  H.  G.  Wells  the  other  day  that  Fed- 
eral control  of  all  natural  resources  will  have 
to  be  a  part  of  economic  reform  after  the 
World  War  m«y  make  us  stop  and  think  and 
perhaps  do  something  about  It.  The  National 
Reclamation  Association  can  help  solve  the 
problem. 

The  blessings  of  reclamation  are  not  all 
counted  until  we  measure  the  forage  crop 
contribution  of  Irrigation  in  the  valley  and 
add  it  to  adjoining  gracing  acres  reaching 
far  Into  the  hills.  A  few  thousand  acres  re- 
claimed along  the  .stream  may  make  a  great 
area  profitable  In  a  unified  support  of  live- 
stock. The  late  Edward  T.  Taylor,  long-time 
chairman  of  the  appropriation-,  committee  in 
the  House  of  Representatives  at  Washington 
(Set-  HARMONY,  page  325) 
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Working  Model  of  Tucumcari  Project 
Features  New  Mexico  Fair 

By  HAROLD  W.  MUTCH,  Resident  Engineer 


A  WORKING  MODEL,  of  the  Tucumcnri 
reclamation  project,  with  water  pouring  over 
the  spillway  of  a  miniature  Conchas  Dam, 
featured  this  year's  annual  autumn  State  fair 
at  Albuquerque,  N.  Mex. 

The  fair  was  one  of  the  most  successful  in 
years,  and  the  project's  exhibit  attracted  con- 
siderable interest  among  the  50,000  visitors, 
including  the  Governor  of  the  State. 

The  model  was  10  feet  square.  The  base 
background  consisted  of  a  relief  map  which 
was  prepared,  comprising  all  of  Quay  County, 
where  the  project  is  located,  and  a  portion  of 
San  Miguel,  Guadalupe,  and  Harding  Coun- 
ties. Made  of  celotex,  plaster  of  paris  and 
lime,  and  painted  to  impart  shadow  and  depth, 
the  model  was  built  to  scale  both  horizontally 
and  vertically.  The  horizontal  scale  was 
equivalent  to  an  aerial  view  from  a  height  of 
about  10,000  feet. 

All  principal  topographic  features  of  the 
region  were  shown  in  their  correct  relative 
locations.  Looking  north,  in  the  upper  left- 
hand  corner  of  the  model  were  Conchas  Dam 
and  the  Conchas  Reservoir  on  the  South 
Canadian  River,  which  flowed  eastward.  In 
the  center  near  the  mesa  called  Tucumcari 
Mountain  was  the  city  of  Tucumcari,  sur- 
rounded by  the  conservancy  district.  The 
Rock  Island  &  Southern  Pacific  Railroad  lines 
and  trunk  highways  formed  a  junction  at 
the  city. 


The  model  showed  that  the  Conchas  Canal, 
which  diverts  from  the  Conchas  Reservoir, 
skirted  and  in  other  places  tunneled  through 
a  mesa  lying  south  of  the  river  to  reach  the 
district  near  its  northwest  corner.  An  idea 
of  the  distances  could  be  gained  by  noting 
that  the  length  of  this  upper  portion  of  the 
Conchas  Canal  from  the  reservoir  to  the  dis- 
trict was  38  miles;  and  this  stretch  lay  al- 
most entirely  within  the  Bell  Ranch,  an  in- 
dication of  that  famous  ranch's  great  size. 

Near  the  border  of  the  relief  map  were 
large,  smooth  areas,  a  part  of  the  Great 
Plains.  The  mesas  interspersed  in  the  basin 
containing  the  district  were  seen  to  be  on 
the  same  level  with  the  Plains.  They  were 
at  one  time  continuous  with  them — an  im- 
pressive example  of  erosion  by  wind  and 
water  over  past  ages.  This  erosion,  judged 
in  relation  to  the  drainage,  apparently  was 
the  origin  of  the  present  soil  of  the  basin. 

The  agricultural  agencies  participating  in 
Quay  County's  exhibit  at  the  State  fair  ar- 
ranged local  products  on  shelving  around 
the  model,  with  ribbons  leading  \o  the  re- 
spective parts  of  the  county  for  which  they 
have  been  found  especially  adapted. 

Nearly  all  kinds  of  vegetables,  fruits,  and 
grains  common  to  the  temperate  zone  are 
produced  by  Quay  County,  but  the  yields  are 
limited  by  the  semiarid  climate.  County 
agents,  experiment  stations,  and  the  Home 


Extension  Service  have  done  valuable  work 
in  developing  varieties  that  may  be  grown 
with  some  success  by  dry-land  methods,  but 
crops  produced  in  a  year  of  comparatively 
favorable  moisture  are  only  a  suggestion  of 
what  will  be  accomplished  with  irrigation. 
The  rough,  broken  areas  in  Quay  County 
are  used  for  raising  livestock,  particularly 
white-faced  Hereford  cattle.  This  industry 
predominates  also  on  the  flat  or  undulating 
lower  lands  and  the  high  mesa  lands.  Each 
year  approximately  60,000  head  of  cattle  have 
been  shipped  from  this  district,  which  has 
been  entirely  dependent  on  the  limited 
natural  moisture.  Development  of  45,000 
acres  of  irrigable  land  of  the  Arch  Hurley 
Conservancy  District  in  the  midst  of  such 
excellent  stock-producing  country  will  be  of 
lasting  benefit. 

The  model  was  also  exhibited  at  the  Quay 
County  fair  held  at  Tucumcari,  October  8  to 
11.  The  Tucumcari  project  exhibit  was  well 
received.  It  enabled  the  residents  of  the  area, 
by  means  of  the  relief  map,  to  visualize  their 
environs,  the  progress  of  construction  of  the 
project,  aud  proposed  future  development. 

The  project  model  is  now  maintained  at  the 
local  high  school  as  an  educational  feature 
for  the  students  and  the  visitors  to  the  school. 
It  will  of  course  remain  the  property  of  the 
project  and  may  be  used  from  time  to  time  for 
other  demonstrations.  It  is  also  planned  to 
utilize  it  for  descriptive  matter  and  for  illus- 
trating special  reports  and  the  project's  official 
history,  by  close-up  photographs  of  various 
physical  features. 


Opposite:     Reclamation     investigations, 

present  and  proposed,  in  the  17  Western 

States 


{  316  }        The  Reclamation  Era,  December  1941 


The  Reclamation  Era,  December  1941         {317  } 


NEWS  OF  THE  MONTH 


Nearly  Two  Million  Tourists 

THE  PEOPLE  who  have  seen  Grand  Coulee 
Dam  since  construction  began  in  the  fall  of 
1933  will  reach  about  1,750,000  by  the  end  of 
1941. 

The  record  monthly  attendance  for  this  year 
was  set  iu  August  with  67,500,  a  15-percent  in- 
crease over  the  previous  record  of  58,800  in 
August  1940. 

The  dam  site,  a  veritable  "kibitzer's  para- 
dise," is  expected  to  be  even  more  popular 
next  summer  when,  for  the  first  time,  the 
Columbia  River,  second  largest  stream  in  the 
Nation,  will  plunge  over  the  concrete  face, 
in  full  view  of  the  grandstands,  in  a  mighty 
waterfall  a  third  of  a  mile  wide  and  twice 
as  high  as  Niagara. 


Visitors  at  Grand  Coulee  Dam 

ICfli 


An  automatic  "working"  model  runs  con- 
tinuously near  the  east  vista  house.  In  5 
minutes,  it  reveals  the  yearly  cycle  of  the 
Columbia,  the  reservoir  rising  in  the  spring, 
the  river  plunging  over  the  spillway,  the 
pumping  plant  boosting  water  to  an  open 
canal  leading  to  the  Grand  Coulee  balancing 
reservoir. 

OPM  HAS  GRANTED  A-l-c  certificate  of 
priority — a  high  defense  rating — to  the  right 
or  east  powerhouse  transformer  deck  steel 


at  Grand  Coulee  Darn.  Generators  L-4,  5, 
and  6,  the  third,  fourth,  and  fifth  generators 
scheduled  for  installation  at  the  dam,  have 
also  been  given  the  same  rating. 

ONE  TON  OF  ALUMINUM  was  given  the 
New  Mexico  State  Council  of  National  De- 
fense by  the  Elephant  Butte  office  of  the 
Bureau  of  Reclamation.  The  aluminum  con- 
sisted of  scrap  left  over  from  that  used  in  the 
construction  of  the  powerhouse. 

A  NEW  $2,000,000  SUGAR  FACTORY  Is  under 
construction  on  the  Boise  reclamation  proj- 
ect, at  Nampa,  Idaho,  reports  Construction 
Engineer  R.  J.  Newell. 

WATER  MEASURING  DEVICES  for  indi- 
vidual farms  are  being  tried  out  on  the  Milk 
River  Reclamation  project  in  Montana  by 
Snpt.  H.  W.  Genger  with  the  cooperation  of 
District  Conservationist  C.  W.  Bailey.  A 
rectangular  submerged  orifice,  a  rectangular 
submerged  weir,  a  Calco  meter  gate,  and  a 
standard  Cippolitti  weir  have  been  placed  in 
the  lower  Bowdoin  Lake  wasteway.  The  de- 
vices will  be  used  under  free-flow  and  sub- 
merged conditions  with  variable  heads  of 
water. 

VALLECITO  DAM  recently  finished  on  the 
Pine  River  project  in  Oregon  has  already 
impounded  more  than  55,000  acre-feet,  or 
over  a  third  of  capacity. 

SPEEDY  DRILLWORK  on  the  east  boring  of 
the  Continental  Divide  tunnel  on  the  Colo- 
rado-Big Thompson  Reclamation  project  by 
Contractor  Mugoffin  resulted  in  an  average 
headway  of  nearly  46  feet  per  calendar  day 
of  his  contract. 

BOATING  ENTHUSIASTS  recently  made  a 
more  than  300-mile  trip  up  the  Columbia 
from  the  Grand  Coulee  Dam  to  the  head 
of  the  Arrow  Lakes  in  Canada,  the  first 
time  such  a  trip  has  been  possible.  The 
creation  of  the  133-mile  reservoir  above  the 
dam  has  eliminated  several  rapids  which 
formerly  obstructed  navigation  between  the 
project  and  the  international  boundary. 

NEARLY  100  CARLOADS  of  produce  were 
shipped  out  of  the  Yuma  Reclamation  proj- 
ect in  Arizona  during  September.  Thirty 
carloads  consisted  of  livestock,  25  alfalfa 
seed,  23  alfalfa  hay,  8  cottonseed,  and  2 
flaxseed,  the  remainder  clover  seed,  grape- 
fruit juice,  Bermuda  seed,  honey,  and  maize. 


Geysers  Not  Wanted  Here! 

AN  EXTINCT  GEYSER  area  is  blamed  by 
Construction  Engineer  W.  F.  Kemp  for  some 
leakage  trouble  on  the  Heart  Mountain  Canal, 
Shoshone  Reclamation  project,  Wyo.  A 
small  crew  of  Bureau  employees  assisted 
by  Civilian  Conservation  Corps  boys  from 
Bureau  of  Reclamation  camp  87  priming 
and  puddling  the  canal  discovered  a  solution 
channel  in  a  mud  seam.  The  mud  seam 
varied  from  several  inches  wide  at  the  center 
of  the  canal  to  several  feet  under  the  right 
bank.  It  sloped  very  steeply  to  the  right. 
No  outlet  was  found  for  the  solution  channel ; 
the  hypothesis  is  that  it  led  down  to  a  geyser 
area  about  1,000  feet  from  the  canal  and  200 
feet  lower. 

THE  DIAMOND  DRILL  RIG  at  Mogote  Res 
ervoir  site  on  the  San  Luis  project  in  Colorado 
was  transferred  to  the  Wagon  Wheel  Gap 
dam  site  and  core  drilling  to  test  the  char- 
acter of  the  foundation  rock  has  been  re- 
sumed. Hole  21,  located  on  the  precipitous 
slope  of  the  left  abutment,  handicapped 
drillers  by  the  broken  nature  of  the  ande- 
site  rock.  The  hole  was  completed  the  first 
of  October,  at  a  depth  of  471  feet. 


Secretary  and  Mrs.  Ickes  and  Commis- 
sioner  Page   inspect   Friant  Dam   at   a 
milestone  in  construction 


2.000,OOOTriYAi?o 

OF 

CONCRETE 

FOR 

FRIANTDAM 
MOV. 1, 1941 
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TUNNEL  3  of  the  Tucumcarl  Reclamation 
project  in  New  Mexico  has  been  holed 
through. 

Good  progress  Is  being  made  on  the  project 
under  direction  of  Resident  Engineer  Harold 
W.  Mutch.  A  third  of  the  75-mile  Conchas 
Canal  has  been  excavated,  imd  tunnels  1  and 
2  completed. 

Tunnel  3,  nearly  2  miles  long,  was  bored 
through  at  the  rate  of  40  feet  a  day  despite 
complete  timbering  and  the  steel  supports 
necessary  throughout. 

HOST  to  the  crowd  which  attended  the  dedi- 
cation September  14  of  Valleclto  Dam  on  the 
Pine  River  Reclamation  project  was  played 
with  credit  by  Bureau  of  Reclamation  CCC 
Camp  BR-81.  The  camp  served  1,000  with  a 
barbecue. 

A  FLOATING  BOATHOUSE  has  been  de- 
signed for  use  on  the  Vallecito  Reservoir  on 
the  Pine  River  project  in  Colorado. 

ACUTE  LABOR  SHORTAGE  on  the  Ogden 
River  project  in  Utah  was  relieved  during 
the  harvesting  of  a  bumper  tomato  crop  by 
closing  down  the  schools  every  afternoon 
at  1  p.  m.  Construction  Engineer  E.  O. 
Larson's  report  recorded  no  complaints  from 
the  pupils. 

POTTED  WEEDS  were  on  display  as  Crimi- 
nal No.  1  at  the  Richland  County  Pair,  Sid- 
ney, Lower  Yellowstone  Reclamation  project, 
Montana.  They  were  labeled  for  all  to  recog- 
nize and  remember — and  eradicate. 

THE  CALIFORNIA  DIVISION  of  Highways 
and  the  Southern  Pacific  Railroad  Co.  jointly 
will  maintain  and  operate  the  5  million  dol- 
lar Pit  River  Bridge,  the  world's  highest 
double-deck  span  being  constructed  by  the 
Bureau  of  Reclamation  to  reroute  the  Pacific 
Highway  and  the  railroad  around  the  Shasta 
Reservoir. 

The  contract  for  the  operation  of  the 
bridge  was  under  negotiation  between  the 
Federal  and  State  Governments  and  the  rail- 
road company  for  approximately  2  years. 
Title  to  the  bridge  is  to  remain  permanently 
in  the  United  States.  It  will  be  maintained 
by  the  State  and  railroad  company  at  their 
expense,  the  State  receiving  from  the  Fed- 
eral Government  a  perpetual  easement  for 
the  exclusive  highway  facilities. 

The  agreement  provides  in  detail  for  the 
method  of  determining  the  cost  of  main 
tenance  and  the  Items  which  shall  be  in- 
cluded In  computing  the  same,  as  well  as 
liability  and  Indemnification  of  the  respec- 
tive parties  In  connection  with  the  main- 
tenance. The  agreement  also  provides  for 
the  accommodation  on  the  bridge  of  certain 
distribution  and  communication  lines  of 
Pacific  Telephone  &  Telegraph  Co.,  Western 
Union  Telegraph  Co.,  Postal  Telegraph-Cable 
Co.,  and  Pacific  Gas  &  Electric  Co. 


Long  Elevator  Rides 

PASSENGERS  will  receive  more  than  a  30- 
story  ride  on  high-speed  elevators  to  be  In- 
stalled in  Grand  Coulee  Dam,  Wash.,  from  the 
crest  of  the  550-foot  concrete  structure  down 
into  Its  heart.  Six  elevators  will  be  Installed. 
Two  of  the  shorter  ones  are  practically 
complete,  in  the  20-story  west  |H>wi>rhoiiM». 


Lowering  an  elevator  form 


Of  all  the  units  to  be  placed,  the  dam's 
combination  passenger-freight  elevator  will 
make  the  longest  Journey,  traveling  In  a  hoist- 
way  at  the  edge  of  the  high  spillway  from 
the  crest  of  the  dam  to  a  point  within  15 
feet  of  the  low-water  level  of  the  Columbia 
River,  a  distance  of  .'IIKS  feet.  The  dam  itself 
is  as  high  as  a  50-story  building. 

The  machines  will  have  10  to  12  landings, 
those  in  the  dam  stopping  at  outlets  to  many 
<>f  the  8>£  miles  of  galleries  or  tunnelways  In- 
side the  structure. 

The  lifts  will  travel  500  feet  a  minute,  the 
speed  of  an  express,  and  will  be  provided  with 
mechanism  for  operation  with  or  without  an 
attendant.  The  size  of  the  platform  in  the 
largest  hoist  way  Is  12  feet  8  Inches  by  8  feet 
3  inches,  sufficient  for  30  people. 

HONEY— nearly  250,000  pounds  of  It— was 

harvested  last  fall  on  the  Hi-lie  Fourche  Recln 
inatlon  project  In  South  Dakota.  Extensive 
fields  of  alfalfa  and  sweet  clover  on  the  Irri- 
gated fields  of  the  Reclamation  project  offer 
fine  material  for  the  busy  bees  of  the  colonies 
around  Newell,  Ni.sland,  and  Frultdale,  three 
of  the  project  towns. 


THE  FIVE  MOST  POPULAR  major  appli 
ances  among  70.8JKJ  farm  families  served  by 
120  i:l :  A  systems  In  33  States  are  the  radio.  In 
use  on  89  percent  of  the  farms;  hand  Iron. 
85  percent ;  washing  machine,  55  percent ;  re 
frigerator,  42  percent ;  and  vacuum  cleaner, 
21  percent. 

Several  appliances  have  shown  a  marked 
Increase  In  popularity,  such  as  refrigerators. 

PEARS  accounted  for  more  than  a  third 
of  the  6,300  carloads  of  produce  shipped  from 
the  Yakima  Reclamation  project  In  Washing- 
ton the  first  0  months  of  1041.  Peaches  were 
second  with  572  carloads,  followed  by  pota- 
toes, mixed  fruits,  apples,  prunes,  and  plums. 

BROOMCORN  is  one  of  the  cash  dry-farm 
crops  of  Quay  County,  N.  Mex.,  where  the 
Tucumcari  Reclamation  project  is  under 
construction.  Yield  and  price  were  good  this 
fall,  averaging  a  ton  to  three  acres  and 
about  $125  a  ton. 

MORE  THAN  $80,000,000  of  major  construc- 
tion contracts  were  under  way  by  the  Bureau 
of  Reclamation  In  October.  Largest  jobs 
were  Shasta  Dam  and  power  plant, 
$42,534,000,  contractor,  Pacific  Constructors, 
Inc.  of  Los  Angeles;  Frlant  Dam,  $11.- 
667,000,  Griffith  Co.  and  Bent  Co.,  Los 
Angeles;  concrete  aggregate  for  Shasta, 
Columbia  Construction  Co.,  Oakland,  Calif.; 
Green  Mountain  Dam  and  power  plant. 
Warner  Construction  Co.,  Chicago ;  earth  em- 
bankments, Marshall  Ford  Dam,  Brown  A 
Root,  Inc.,  and  Austin  and  McKenzle  Con- 
struction Co.,  San  Antonio,  TPX. 


Shasta  Dam — biggest  job 


THE  FIRST  29  MILES  of  the  Contra  Costa 
Canal  on  the  Central  Valley  Reclamation 
project  in  California  are  already  in  use,  serv- 
ing fresh  water  to  industries,  cities,  and  farms 
in  the  vicinity  of  Pittsburg  and  Clyde,  about 
40  miles  east  of  San  Francisco. 


Central  Valley  customer — Pittsburg  Mu- 
nicipal Waterworks 


is  flowing  in  tin'  ciinal  as  far  as  I  lie 
Seal  Creek  wasteway,  ueiir  Concord,  a  dis- 
tance of  20  miles  from  the  Rock  Slough  in- 
take. Construction  is  proceeding  on  another 
Si/2-mile  section  to  a  point  north  of  Walnut 
( 'reek.  The  canal  ultimately  will  be  56  miles 
long,  terminating  in  a  small  reservoir  on 
Vino  Hill  near  Martinez. 

Under  the  temporary  service  contract  be- 
tween the  Bureau  of  Reclamation  and  the 
Contra  Costa  County  Water  District,  the  canal 
water  users  and  their  estimated  annual  con- 
sumption are  as  follows:  Columbia  Steel  Co.. 
671,000,000  gallons;  city  of  Pittsburg,  267. 
000,000  gallons ;  Shell  Chemical  Co.,  87,000,00(1 
gallons;  California  Water  Service  Co.,  00,- 
000,000  gallons;  C.  A.  Hooper  Co.,  50,000,000 
gallons ;  and  the  Clyde  Improvement  Associa- 
tion, 6,000,000  gallons. 

The  Hooper  Co.,  ranch  operators,  will  use 
water  for  irrigation  of  lands  south  of  Pitts- 
burg. The  Clyde  Improvement  Association 
will  serve  domestic  consumers  in  the  unincor- 
porated city  of  Clyde.  The  California  Water 
Service  Co.  will  turn  canal  water  into  its 
Chenery  Reservoir  near  Clyde  for  redistri- 
bution to  several  industrial  plants  and  towns. 
The  Shell  Chemical  Co.  will  use  water  for  in- 
dustrial purposes  at  its  plant  at  West 
Pittsburg. 

The  Columbia  Steel  Co.,  whose  Pittsburg 
mill  is  running  full  blast  on  national-defense 
orders,  and  the  city  of  Pittsburg  have  been 
using  Central  Valley  project  water  since  last 
fall  when  the  Contra  Costa  Canal  first  was 
placed  in  service. 

Meanwhile,  Mr.  Boden  announced  Bureau  of 
Reclamation  crews  are  surveying  the  location 
of  canal  laterals  to  serve  farm  lands  in  the 
Contra  Costa  district.  On  the  main  canal, 
the  contract  for  construction  of  the  Concord- 
Walnut  Creek  section  is  34  percent  complete, 
with  concrete  lining  now  in  progress. 


BELLE  FOURCHE  (S.  Dak.)  project  farm- 
ers are  receiving  electricity  from  the  new 
Butte  Rural  Electrification  system.  About 
100  customers  are  on  the  completed  cooper- 
ative line. 

FIRST  HONORS  in  CCC  exhibits  at  the  Cali- 
fornia State  Fair  were  won  by  Reclamation 
Civilian  Conservation  Corps  Camp  BR-92, 
assigned  to  the  Truckee  Storage  Reclamation 
project  in  California.  The  boys  were  awarded 
a  gold  cup  and  six  ribbons  for  three  firsts  and 
three  seconds  in  an  exhibit  of  oil  paintings, 
model  boats,  photography,  a  mineralogy  and 
lapidary  display,  and  hand-made  knives. 
Nearly  50  CCC  camps  in  the  State  competed. 

THE  SALE  of  power  generated  at  Seininoc 
Dam  on  the  Kendrick  project  in  Wyoming  h;is 
netted  $167,000  during  the  past  2  years. 

PROGRESS  is  reported  on  the  searing  of 
noxious  weeds  and  willows  on  the  Milk  River 
project.  Montana. 

THE   HANDRAILS  along  the  highway  and 
sidewalks   surmounting    the    crest   of  Grand 
Coulee  Dnm  will  be  constructed  of  wood   in 
stead  of  nliiniinnni.     About  a  mile  nnd  a  half 
of  railing  will  be  required. 

LIVESTOCK— beef  cattle,  dairy  cows,  hogs, 
sheep — holdings  are  increasing  markedly  on 
Reclamation  projects.  About  8,000  dairy  c.-il- 
tle  are  now  reported  on  the  Orland  project, 
<  'aliforuia — nearly  3  cows  to  the  irrigable  acre, 
despite  the  large  acreage  devoted  to  the  proj- 
ect's fiimous  fruits  nnd  nuts. 


Important  Reclamation  crop 


ARRANGEMENTS  have  been  completed  for 
;i  loim  to  buy  land  for  an  experimental  farm, 
Construction  Engineer  R.  J.  Newell  of  the 
Owyhee  project  in  Idaho-Oregon  States.  Ap- 
proval of  the  farm  by  the  Oregon  State  College 
Extension  Service  is  needed  to  complete  the 
purchase. 

ABOUT  20,000  SHEEP  were  shipped  into  the 
Humboldt  Reclamation  project,  Nevada,  for 
winter  feeding  and  were  immediately  put  to 
pasture. 


United  States  Benefits 

EVERY  SECTION  of  the  United  States  is 
participating  directly  in  the  building  of  the 
Central  Valley  Reclamation  project,  Pacific 
Coast  bulwark  of  national  defense,  with  40 
States  furnishing  about  $30,000,000  worth  of 
materials  and  supplies  used  by  the  Bureau 
and  its  various  contractors  on  Shasta  and 
Friant  Dams,  the  canals,  and  railroad  work. 

Adding  labor  pay  rolls  and  other  costs, 
expenditures  on  the  entire  project  top  $80,- 
000,000.  Expenditures  now  are  running 
about  $3,000,000  a  month — or  $69  a  minute. 

California  has  received  $15,000,000  worth  of 
the  business,  but  the  East  comes  in  for  enough 
orders  to  make  several  States  take  notice 
of  the  project  as  an  important  customer  for 
steel  goods,  machinery,  and  an  infinite  variety 
of  manufactured  products. 

In  the  case  of  Shasta  Dam.  seven  of  the 
top  Stiites  are  cast  of  the  Mississippi  River. 
Following  California.  Indiana  is  in  second 
place,  Ohio  third,  and  Illinois  fourth — each 
with  more  than  a  million  dollars'  worth. 

In  the  case  of  Friant  Dam,  Illinois  is  sec 
ond,  Pennsylvania  third,  and  Colorado  fourth. 

Other  States  among  the  lenders  in  selling 
materinls  for  the  dam  are  Oregon.  New 
York.  Wisconsin,  New  Jersey.  Washington. 
Alabama,  and  Minnesota. 

All  materials  which  become  jiart  of  the 
project  structures — such  as  cement,  sand  and 
gravel,  structural  nnd  reinforcing  steel,  gates, 
valves,  pumps,  and  power  machinery— a^-e 
bought  by  the  Bureau  of  Reclamation  under 
contracts  awarded  after  competitive  bidding. 
Equipment  and  supplies  required  to  do  the 
work — such  as  cableways,  cranes,  drills, 
shovels,  trucks,  concrete  mixers,  lumber  for 
forms,  buckets,  belt  lines,  explosives,  tools, 
fuel,  food,  and  thousands  of  lesser  items — 
are  'provided  by  the  general  construction 
contractors. 

ENGINEER  D.  M.  FORESTER,  who  has  been 
in  charge  of  the  project  investigations  in  the 
Rogue  River  Basin,  has  been  transferred  to 
the  Denver  office  for  work  in  the  division  of 
investigations  and  hydrology. 

PROJECT  INVESTIGATIONS  in  southern 
Idaho  in  the  Snake  River  and  Salmon  River 
basins  are  now  under  direction  of  Senior 
Engineer  George  N.  Carter,  who  recently  en- 
tered the  service  of  the  Bureau,  detailed  to 
the  Idaho  work.  He  is  a  former  State  Com- 
missioner of  Reclamation,  very  familiar  with 
the  activities  which  he  will  direct. 

The  project  investigations  handled  from 
the  Boise  office  are  being  expanded  to  include 
the  Palisade  Reservoir  on  the  Upper  Snake 
River  and  the  Salmon  River  investigations, 
formerly  directed  from  Salmon  City,  Idaho. 
by  Mr.  O.  L.  Kime,  who  has  been  transferred 
to  Boise  to  become  a  part  of  Mr.  Carter's 
force. 
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NIGHT  AND   DAY  WORK  SPEEDS  ON  WORLD'S  FOURTH    LARGEST  CONCRETE    DAM  —  FRIANT 


The  2-millionth  cubic  yard  of  concrete  has  been  placed  on  the  big  Central  Valley  project  structure  which  will  control  the  San 
Joaquin  River  in  California.     The  first  concrete  was  poured  on  July  29,  1940,  and  the  millionth  cubic  yard  on  May  31,  1941. 

Less  than  200,000  yards  remained  to  be  placed  on  November  1 


Apache  Indian  tourist  powwow  at  Coolidge  Dam  which  supplies  irrigation  water  to  the  San  Carlos  Indian  Service  project, 

Arizona 


Indian  Irrigation 


By  ALBERT  L.  WATHEN 

Engineering  Branch,  Indian  Service 

THE  EARLIEST  attempt  at  reclamation  of 
arid  lauds  by  the  Federal  Government  was 
In  connection  with  the  proposed  Colorado 
River  Indian  irrigation  project  in  Arizona. 
Under  an  appropriation  contained  in  the  act 
of  March  2,  1867  (14  Stat.  514),  work  was 
started  in  December  of  that  year  on  the 
construction  of  a  canal  from  the  Colorado 
River  for  the  irrigation  of  a  large  body  of 
land  with  a  view  to  collecting  on  this  reserva- 
tion all  the  Indians  of  the  Colorado  River 
and  its  tributaries  that  they  might  here  be- 


come self-supporting  by  irrigation  farming. 
This  early  attempt  at  irrigation  failed  and 
there  is  now  being  constructed  a  modern 
irrigation  system  for  approximately  100,000 
acres  of  this  land. 

Following  the  passage  of  the  Reclamation 
Act  in  1902,  the  Reclamation  Service,  as  it 
was  known  in  the  early  days,  started  the 
construction  of  numerous  irrigation  projects 
on  Indian  reservations.  Because  Indians  gen- 
erally are  subsistence  farmers  and  are  not 
interested  in  commercial  farming,  it  was  soon 
realized  that  Indian  irrigation  projects  in 
many  instances  failed  to  qualify  under  the 
provisions  of  the  Reclamation  law,  as  that 
law  was  designed  primarily  for  the  con- 


struction of  projects  for  commercial  farmers. 
An  irrigation  division  was,  therefore,  organ- 
ized in  the  Indian  Service  and  to  that  divi- 
sion the  projects  started  by  the  Bureau  of 
Reclamation  were  turned  over  for  completion 
and  operation.  There  are  now  more  than 
200  separate  irrigation  projects  containing  an 
ultimate  irrigable  area  of  approximately 
1,250,000  acres,  of  which  about  800,000  acres 
are  supplied  with  adequate  irrigation  facili- 
ties. The  total  construction  cost  to  date  has 
been  approximately  $60,000,000  and  about 
$60,000,000  will  be  required  to  complete  the 
projects  now  planned,  including  the  develop- 
ment of  supplemental  water  supplies  and 
power. 

In  the  design  of  the  major  projects,  the 
Bureau  of  Reclamation,  upon  request  of  the 
Indian  Office,  furnishes  consulting  engineer- 
ing service.  Such  services  have  recently  been 
furnished  in  connection  with  the  design  of 
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the  Headgate  Rock  diversion  dam  on  the  Col- 
orado River  near  Parker,  Ariz.;  the  Willow 
CriH'k  dnm  on  the  Crow  Reservation  In  Mon- 
tana ;  and  the  proposed  Buttes  dam  on  the 
iiil.-i  River  in  Arizona. 

There  are  also  several  major  structures 
built  by  the  Bureau  where  the  Indian  Service, 
on  account  of  its  Irrigation  projects,  partici- 
pates in  the  costs  and  benefits.  These  in- 
clude the  Fresno  storage  dam  on  the  Milk 
River  in  Montana ;  the  several  storage  dams 
of  the  Yaklma  project  in  Washington ;  the 
Bartlett  dam  on  the  Verde  River  in  Arizona  ; 
:iii(l  the  Valleclto  dam  on  the  Pine  River  in 
Colorado. 

The  Colorado  River  Indian  irrigation  proj- 
ect, for  which  the  Bureau  furnished  con- 
sulting engineering  services  in  connection 
with  the  design  of  the  Headgate  Rock  diver- 
sion dam,  is  planned  to  irrigate  approximate- 
ly 100,000  acres  within  the  Colorado  River 
Indian  Reservation  in  Arizona.  The  diver- 
sion dam  consists  of  an  earth  fill  across  the 
Colorado  River,  together  with  a  200,000 
second-foot  capacity  concrete  spillway  and 
a  2,100  second-foot  intake  structure.  This 
dam  and  appurtenant  works  have  been  com- 
pleted at  a  cost  of  $5,000,000  and  work  is 
under  way  on  the  main  canal  from  the  dam 
to  llie  irrigable  area.  The  upper  3  miles 
of  the  main  canal  involve  a  maximum  cut 
of  approximately  74  feet  and  the  construc- 
tion of  a  17.76-foot  diameter  horseshoe  sec- 
tion tunnel  under  the  Santa  Fe  railroad  and 
the  State  highway.  The  tunnel,  which  will 
be  approximately  405  feet  long,  will  have  a 
capacity  of  2,133  second-feet.  It  is  planned 
to  continue  construction  of  the  project  as 
rapidly  as  funds  are  made  available.  The 
area  to  be  irrigated,  in  addition  to  that  re- 
quired for  the  use  of  the  Indians  now  having 
allotments  on  the  reservation,  will  be  assigned 
to  Indians  of  other  tribes  who  do  not  have 
sufficient  land  resources  to  provide  a  reason- 
able standard  of  living. 

The  Willow  Creek  Dam  on  the  Crow  Reser- 
vation, Montana,  is  an  earthfill  structure  120 
feet  high,  2,300  feet  long  at  the  crest,  and 
about  500  feet  across  the  valley  floor  at  the 
base.  The  reservoir,  with  a  capacity  of  ap- 
proximately 23,000  acre-feet,  is  designed  to 
furnish  supplemental  water  for  some  6,700 
acres  of  irrigable  land  along  Lodge  Grass 
Creek  and  Little  Big  Horn  River.  The  ulti- 
mate Irrigable  area  of  the  Crow  Indian  irri- 
gation project,  which  was  started  in  1885,  is 
approximately  63,000  acres,  of  which  some 
53,000  acres  are  under  constructed  works. 
The  work  required  to  complete  this  project 
consists  of  the  construction  of  additional 
storage  and  the  extension  of  the  canal  and 
lateral  systems. 

The  proposed  Buttes  Dam  on  the  Gila  River 
in  Arizona  Is  now  being  designed.  Chief 
Designing  Engineer  Savage  has  recently  stud- 
ied i lie  preliminary  design  with  a  view  of 
Mihiiiiiiinu  recommendations  to  the  Indian 
Office  engineers  in  regard  to  the  most  suit- 
able type  of  structure.  This  dam  will  be  n 


"Up  a  tenth!"  Paiute   Indian  surveying 

for  an  irrigation  lateral,  Fort  McDermitt 

Reservation,  Nevada 


unit  of  the  San  Carlos  Indian  irrigation  proj- 
ect which  contains  100,000  acres,  50,000  acres 
being  in  Indian  ownership  and  the  other 
50,000  privately  owned  lands  in  the  Florence 
Casa-Grande  valley.  This  project  is  now  sup- 
plied with  storage  by  the  Coolidge  Dnm  on  the 
Gila  River,  with  a  capacity  of  1,200,000  acre- 
feet.  The  proposed  Buttes  Dam  will  act  as  a 
regulatory  reservoir  for  the  Gila  River  flow 
and  make  available  additional  water  from 
flood  flows  of  the  San  Pedro  River.  A  hydro- 
electric generating  plant  will  be  installed  as 
part  of  the  structure  which  will  serve  to 
prime  the  hydro  power  now  generated  at  the 
Coolidge  Dam. 

The  participation  of  the  Indian  Service 
in  storage  provided  by  the  Bureau's  reser- 
voirs in  the  Yakimn  River  watershed  con- 
sists of  the  purchase  of  250,000  acre-feet  of 
water  annually  for  the  class  B  lands  of  the 
Wapato  project  and  the  payment  of  the  cost 
of  delivering  100,000  acre-feet  annually  for 
the  A  lands  of  this  project.  The  Wapato, 
which  is  one  of  the  older  Indian  projects. 


contain;-  a  total  of  approximately  145,000 
acres,  of  which  about  98,000  acre*  are  in 
Indian  ownership.  In  1840  the  Yakima  Indi- 
ans started  Irrigating  from  the  Yaklma 
River.  In  1862  more  than  200  acres  wt-re  In 
cultivation  and  this  area  was  increased 
Knidually  until  in  1865  these  Indians  bad  In 
excess  of  100,000  acres  in  cultivation  through 
ditches  constructed  by  themselves.  The  first 
irrigation  on  this  reservation  by  the  Gov- 
ernment was  the  construction  of  a  canal  in 
1896.  The  work  has  been  continued  as  funds 
have  been  made  available  until  the  area 
now  served  Is  something  over  100,000 
acres. 

The  participation  of  the  Indian  Service  In 
the  cost  and  benefits  of  the  Fresno  Dam  Is 
in  accordance  with  an  agreement  providing 
for  the  delivery  of  one-seventh  of  the  stored 
water  annually  for  the  use  of  the  Indians 
of  the  Fort  Belknap  Reservation  in  Mon- 
tana. This  water  is  to  supplement  the  Indi- 
ans' direct  diversions  from  Milk  River. 

The  Bartlett  Dam  was  recently  completed 
by  the  Bureau  and  was  filled  this  year  for 
the  first  time.  It  was  constructed  for  the  joint 
use  of  the  Salt  River  Valley  Water  Users' 
Association  and  the  Indian  Service,  whose 
participation  in  the  cost  and  benefits  is  20 
percent,  and  this  is  expected  to  result  in  an 
annual  delivery  to  the  Indians  of  approxi- 
mately 20,000  acre-feet.  This  supply  will 
augment  the  17'^  second-feet  received  by  the 
Indians  of  the  Salt  River  Reservation 
through  the  Arizona  Canal  of  the  Salt  River 
project  and  will  increase  the  potential  Irri- 
gable area  from  about  3,000  to  more  than 
10,000  acres. 

The  Vallecito  Dam  has  Just  been  com- 
pleted at  a  cost  of  approximately  $3300,000, 
of  which  $1,300,000  is  chargeable  to  flood 
control  and  other  benefits,  leaving  $2,000,000 
to  be  repaid  by  irrigation.  The  participa- 
tion of  the  Indian  Service  is  16  percent  of 
the  reimbursable  construction  cost  on  behalf 
of  the  Indians  of  the  Southern  Cte  Reser- 
vation. 


Pitna  Indian  on  the  Gila  River  Reservation  installing  a  tampon  in  an 
irrigation  ditch,  Arizona 


World's  Largest  Hydrogenerator 
Guarded  Against  Fire 


By  HUBERT  C.  BLONK 


IP  FIRE  should  strike  the  Pacific  North- 
west's new  great  contributor  to  national 
defense — Grand  Coulee  Dam's  first  108,000- 
kilowatt  hydrodynamo — it  would  not  get  far. 

An  intensified  gas  attack  is  held  in  readi- 
ness in  the  big  west  powerhouse  where  the 
new  generator  L-3  went  into  operation  Octo- 
ber 4.  The  gas  will  smother  in  a  few  sec- 
onds even  the  most  devastating  fire  that 
might  develop  in  the  maze  of  wires  and 
electrical  apparatus  of  the  generator. 

A  mechanical  fire-fighting  squadron  72  cy- 
linders of  carbon  dioxide  (COj),  each  con- 
taining 50  pounds  of  gas,  will  answer  the 
call  of  electrical  "watchmen"  stationed  at 
strategic  points  inside  the  steel  housing 
encompassing  each  of  the  9  generators  in 
the  west  powerhouse.  Twenty-four  cylinders 
will  protect  each  set  of  three  main  generators. 

The  damage  that  might  occur  during  a 
second  or  two  delay  in  extinguishing  fire 
in  any  portion  of  these  titans  of  hydroelec- 
tric power  could  prove  exceedingly  costly. 
Bureau  of  Reclamation  engineers  do  not 
expect  any  trouble,  but  they  are  taking  no 
chances.  When  a  fire  or  electrical  fault  oc- 
curs, the  gas  will  discharge  automatically. 
Almost  as  quickly  as  one  can  say,  "It's  out!", 
the  blaze  or  spark  will  be  smothered  in  a 
white,  choking  cloud  that  excludes  all  oxygen. 
Simultaneously  it  will  cool  the  affected  parts, 
an  important  phase  of  fighting  generator 
fires,  for  heat  alone  can  severely  damage 
electrical  systems. 

Frosting  Followed  by  Smothering 

The  gas  when  discharged  becomes  "dry 
ice,"  and  covers  the  trouble  zone  with  a 
coating  of  white  frost  that  quickly  evaporates 
in  a  smothering  gas  and  leaves  the  wiring 
free  from  dampness.  Because  the  gas  is 
dry,  no  parts  become  water-  or  acid-soaked, 
and  engineers  never  face  a  bothersome  "dry- 
ing-out" process.  Moisture  is  a  troublemaker 
around  electricity. 

The  discharge  is  set  of  by  contact  between 
two  points  of  electrical  thermometers  inside 
the  generators,  or  after  an  internal  electrical 
fault  registers  through  an  automatic  circuit. 

Either  of  these  two  electrical  disturbances 
will  cause  a  powder  cartridge,  situated  near 
the  gas  cylinders,  to  explode  and  open  valves 
on  the  tanks  releasing  the  gas  through  pipe- 
lines and  16  spray  nozzles  placed  at  vital 
points  within  the  dynamo.  On  such  occa- 
sions, turbine  gates  will  automatically  close, 
and  air  brakes  will  be  applied  to  stop  the 
whirling  of  the  giant  rotor,  30  feet  in  diam- 
eter and  weighing  about  600  tons. 


A  battery  of  peacetime  bombs 


At  the  exact  moment  the  cartridge  ex- 
plodes— the  noise  is  like  that  of  a  loud 
firecracker — a  red  light  will  flash  brilliantly 
on  the  generator  control  board,  and  a  siren 
will  wail. 

After  the  main  battery  of  cylinders  has 
fired  its  volley,  two  additional  groups  of 
two  and  three  cylinders  respectively  can  be 
discharged,  to  supply  more  gas.  The  entire 
set  of  24  tanks  can  be  released  manually  in 
case  of  necessity. 

Forty-two  similar  COa  cylinders,  also  8% 
inches  in  diameter  and  4  feet  high,  stand 
ready  in  the  large  oil  storage  room  to  pro- 
tect the  oil  purifier  and  tanks  holding  the 
46,000  gallons  of  oil  stored  there.  The  oil 
is  used  for  insulation  and  for  cooling  in  the 
transformers  and  for  lubrication  of  the  gen- 
erator bearings.  A  push  of  a  button  sets 
off  the  discharge. 

!.;.'>  Pcwc-Time  Bombs 

The  fully  equipped  west  powerhouse,  which 
will  contain  half  of  the  18  units  that  will 
make  the  dam  the  earth's  greatest  single 
source  of  electricity,  will  be  supplied  with 
135  stationary  cylinders  and  a  number  of 
protable  units,  each  a  peace-time  bomb  for 
protection. 

About  200  skilled  Bureau  of  Reclamation 
technicians  accomplished  the  important  job 
of  preparing  generator  L-3  for  taking  over 
its  big  job.  They  made  the  permanent  con- 
nections, regulated  the  phase  and  voltage, 
adjusted  the  governor,  tested  the  protective 
relays  and  oil  circuit-breakers,  attached  the 
lightning  arresters  and  transformers,  and  did 
dozens  of  other  smaller  but  no  less  essential 
tasks  to  make  sure  that  the  costly  machine 
and  the  safety  devices  that  will  protect  it 
worked  flawlessly. 

The  first  step  in  putting  L-3  on  the  line 
was  to  disconnect  from  the  Bonneville  trans- 
mission system,  shut  down  the  two  10,000 


kilowatt  "house"  units,  which  because  of  the 
national  defense  emergency  had  been  supply- 
ing energy  to  aluminum  plants  and  other 
industries,  and  to  eliminate  some  temporary 
line  connections  that  were  in  use. 

A  wooden  pole  line,  joining  the  west  power- 
house with  the  electrical  switching  yard, 
a  mile  away,  was  replaced  by  a  permanent 
230,000-volt  line  supported  by  tall  steel 
towers.  A  bank  of  125-ton  transformers,  each 
20  by  20  by  12  feet,  was  hooked  on.  Nearby, 
15-foot  strings  of  lightning  arresters,  which 
protect  the  generator  from  lightning,  were 
connected. 

Generator   Synchronized 

With  these  alterations  completed,  Bureau 
electricians  and  a  small  crew  employed  by 
the  Bonneville  Power  Administration,  distribu- 
tors of  the  output  of  the  Grand  Coulee  Dam, 
began  synchronizing  the  voltage  and  phase 
of  the  two  Columbia  River  powerhouses. 
In  nontechnical  language,  it  was  like  teaming 
one  large  machine  with  another  one  already 
at  work ;  the  cogs  and  speed  of  the  two  had 
to  be  fitted  properly  to  insure  harmonious 
operation. 

During  the  test  period  of  L-3  varying 
loads  of  electricity  were  delivered  over  the 
power  line  to  permit  adjustment  of  the  gen- 
erator governor,  the  machine  which  must 
maintain  proper  control  of  the  speed  of  the 
dynamo  under  all  conditions.  Fluctuating 
speeds  would  disrupt  systematic  distribution ; 
a  generator  turning  too  slowly,  for  instance, 
would  cause  all  clocks  on  the  system  to  lose 
time. 

Coordination  of  the  Grand  Coulee  Dam  and 
Bonneville  Dam  relays  was  another  important 
phase  of  the  work.  The  relays  must,  in 
cases  of  disturbances,  such  as  short-circuits 
or  lightning,  disconnect  the  power  line  from 
the  generating  equipment  through  oil-circuit 
breakers,  at  an  instant's  notice,  to  prevent 
damage  to  the  machine  itself,  and  to  elimi- 
nate all  danger  that  the  unit  might  harm 
other  equipment. 

The  operating  speed  of  the  turbine  gates 
which  control  the  flow  of  water  into  the 
waterwheel  was  carefully  adjusted.  To  stop 
suddenly  and  completely  the  flow  of  a  body 
of  water  totaling  140  tons  per  second  would 
be  a  severe  shock  to  the  18-foot  penstock. 
Gates  must  close  gradually,  or  in  about  4i/> 
seconds. 

Finally,  when  all  was  in  readiness,  on 
October  4,  the  world's  largest  hydroelectric 
generator  started  delivering  its  huge  load  of 
power  over  the  Bonneville  transmission  line 
at  5 : 40  p.  m.  Pacific  coast  time. 

THE  AIR-CONDITIONING  EFFECT  of  the 
high  waterfalls  carrying  the  Columbia  River 
through  Grand  Coulee  Dam  lowered  the  aver- 
age temperature  in  some  parts  of  Coulee  Dam, 
the  engineer's  model  town  situated  below  the 
structure,  several  degrees  during  the  past 
summer.  The  falls  are  about  18  stories  high. 
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HARMONY 

(from  page  SIS) 

and  foremost  Reclamation  lender  In  this  gen- 
eration, bad  clearly  In  mind  this  double  benefit 
when  he  wrote  the  Taylor  Grazing  Act.  It 
remains  for  those  of  us  who  have  been  proud 
in  following  a  great  leader  to  perhaps  amend 
the  law  with  experience  but  to  realize  the 
vision  that  Inspired  the  constant  service  of 
Mr.  Taylor's  whole  life. 

We  cannot  keep  the  veterans  beyond  the 
span  of  a  life.  Dr.  Elwood  Mead  had  to  leave 
his  desk  when  the  Reclamation  plan  was  far 
from  the  fruition  that  cheers  the  faith  of  this 
convention.  We  are  meeting  today  In  the 
home  city  of  George  H.  Maxwell,  evangelist  of 
the  early  days,  who  was  preaching  the  gospel 
of  reclamation  in  a  wilderness  of  opposition 
when  there  were  no  friends  in  the  Congress 
who  wished  to  help  the  cause.  I  hope  it  will 
always  be  our  custom  to  remember  and  to 
fittingly  honor  the  pioneer  advocates  of 
reclamation. 

I  must  not  extend  these  annual  remarks. 
The  curtain  Is  rising  upon  a  new  reclama- 
tion picture.  The  work  of  this  association 
will  broaden  Into  a  greater  and  a  finer 
si-i-v  ice.  I  wish  I  could  live  long  enough  to 
see  the  green  meadows  that  are  close  by  the 
flowing  stream,  the  pasture  land  that  slopes 
away  to  the  higher  ground,  and  the  shelter- 
ing forests  that  keep  the  snow  that  Heaven 
gives  because  we  do  not  have  the  rain,  a 
completing  consummation — this  will  be  the 
lini-lied  picture  of  the  new  West — all  the  gifts 
of  nature  in  the  high  mountains  and  the  far- 
reaching  plains  brought  into  a  harmony  of 
usefulness — a  Government  leading  the  way 
and  friendly  sovereign  States  building  com- 
fortable homes  in  a  free  country  which  in 
times  of  war  or  In  times  of  peace  are  the 
unwavering  strength  of  America. 

"BACK  TO  THE  FARM"  went  Bureau  of 
Reclamation  electrical  engineers  at  Grand 
Coulee  Dam  recently,  for  some  of  the  ma- 
tt-rial to  keep  the  dam's  hydroelectric  genera- 
tors, one  of  them  the  world's  largest,  in  run- 
ning order. 

The  engineers  needed  corn  pith  for  cleaning 
the  delicate  Instruments  on  the  various  con- 
trol l>oards.  The  pith  of  corn  stalks  is  llntless 
and  absorbent,  two  essential  properties  neces- 
sary lo  clean  the  jewels  and  pivots  of  some  of 
Mir  recording  needles.  The  material  soaks  up 
the  noiicvaporatlng  lubricant  around  the  deli- 
cate >liafts. 

Grand  Coulee  Dam's  first  108,000  kilowatt 
turbine-generator  set  began  producing  power, 
an  amount  siillioient  to  illuminate  Chicago,  on 
October  4. 

EVERY  INHABITANT  of  the  Vnlted  States 
might  take  a  bath  a  day  if  the  water  that  will 
daily  plunge  from  the  Grand  Coulee  Dam  res- 
ervoir to  the  river  below,  to  turn  the  turbine 
water  wheel  of  the  project's  first  108,000-kllo- 
watt  generator,  were  diverted  Into  bathtubs. 


Honor  Roll 


Reclamation  Continues  To  Answer  Country's  Call 


DENVER  OrncE: 

Coulson,  George  H.,  assistant  engineer,  secondary 
Investigations,  Salt  Lake  City.  Furlough  effective 
August  11,  1941.  First  lieutenant,  FA  Reserve,  I  8. 
Army. 

Landcatter,  Dale  It.,  assistant  engineer.  Fur- 
lough effective  October  0,  1041.  Lieutenant,  U.  8. 
Navy. 

Legler,  Ivan  W.,  junior  clerk.  U.  8.  Naval  Re- 
serve. Furlough  effective  September  10,  1941. 

Peterson,  Alton  H.,  assistant  engineer,  secondary 
investigations,  Salt  Lake  City.  First  lieutenant, 
CA  Reserve.  TJ.  S.  Army.  Furlough  effective  August 
4,  1941. 

Rfevcf,  Robert  J.,  junior  engineer,  secondary  in- 
vestigations, Helena,  Mont.  Reserve,  Ordnance  De- 
partment, U.  S.  Army.  Furlough  effective  August 
2,  1941. 

Wilson,  H'iJIiam  R.,  junior  engineer.  First  lien- 
tenant,  FA  Reserve,  U.  S.  Army.  Furlough  effec- 
tive August  4,  1941. 

y.iralilrn.  Joseph  Leo,  junior  engineer.  First 
lieutenant.  Coast  Artillery  Corps  Reserve,  V.  8. 
Army.  Furlough  effective  July  24,  1941. 

A.LTCS  I'm' n  .  i .  OKLAHOMA: 

Frohlick,  George  A.,  levelman.  Private,  Com- 
pany K.  179th  Infantry,  45th  Division,  Fort  Sill. 
Okla.  Present  address :  Camp  Barkeley,  Abilene. 
Tex.  Inducted  February  13,  1941. 


Johnton,  Algon  B.,  engineer.  Reserve  officer. 
Major,  Field  Artillery,  Quartermaster  Corps,  Gads- 
den  Shell  Plant,  Oadsden,  Ala.  Called  to  service 
September  20,  1940. 

H'i/;f<im»,  Letter  O..  junior  engineer.  Private, 
Company  G,  180th  Infantry.  45th  Division.  Fort 
Sill,  Okla.  Present  address:  Camp  Barkeley, 
Abilene,  Tex.  Inducted  January  29,  1941. 

BOULDER  CANYON  PROJECT.  ARIZONA  C4Lir:»«*i*  NEVADI 
Clifford,  Charlet    W.,   ranger.      Flnt    lieutenant. 
121st  Separate  Battalion  Coast  Artillery  (AA).  Na- 
tional Guard  of  the  United  States,  State  of  Nevada. 
Inducted  Into  the  Army  June  23.  1941. 

Kothler,  llettni*  W.,  clerk.  Headquarters  ft  Serv- 
ice Company,  47th  Engineers.  Bait  Garrison,  Fort 
Ord.  Calif.  Inducted  Into  U.  8.  Army  June  2.  1941. 

Hi  i  .MM.  I  in  M..-.  I'KI.JI  .  i.  N..HIM  DAKOTA: 

Fcdri,  Henry  Q.,  junior  engineer.  First  lieutenant. 
Infantry  Reserve,  Quartermaster  Corps.  Assistant 
to  Zone  Constructing  Quartermaster,  Zone  Seven, 
Omaha,  Nebr.  Called  to  service  May  29,  1941. 

CENTRAL  VALLEY  PROJECT.  CALIFORNIA: 

Ilickrr,  Eugene  S.,  Inspector.  Captain  of  Infantry, 
U.  8.  Army.  Phllllplne  Department,  Manila.  P.  I 
Called  to  active  duty  June  1.  1941. 

Price,  William  P.,  Jr.,  associate  engineer.  Flnt 
lieutenant.  48th  Battalion.  Seventh  Division,  U.  8. 
Army,  Fort  Ord,  Calif.  Called  to  active  duty  Sep- 
tember 1.  1941. 


WORLD'S  FIFTH  LARGEST  CONCRETE  DAM— Marshall  Ford  Dam,  on  the  Colo- 
rado River  of  Texas,  which  reached  crest  height  on  November  22.  The  photograph 
shows  the  downstream  face  of  the  dam,  with  the  steel  bridge  extending  across  the 
top  of  the  spillway  almost  completed. 
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More  Power  for  Defense 


MORE  POWER  FOR  DEFENSE  is  scheduled 
to  go  on  American  transmission  lines  this 
month. 

The  second  mammoth  108,000-kilowatt  gen- 
erator at  Grand  Coulee  Dam  is  due  to  send  its 
tremendous  block  of  energy  pulsing  to  alumi- 
num plants,  shipyards,  and  other  factories  in 
the  Northwest. 

And  another — the  29th — hydroelectric  power 
plant  is  due  to  go  into  action  on  a  Federal 
Reclamation  project.  At  Parker  Dam,  150 
miles  below  Boulder,  the  first  of  four  genera- 
tors will  start  singing  its  endless  tune  for  the 
Pacific  Southwest. 

Parker's  generators  have  a  capacity  of  30,- 
000  kilowatts  each,  a  combined  capacity  of 
120,000  kilowatts  for  the  plant. 

More  power  is  continually  flowing  from 
Reclamation  projects  by  the  installation  of 
additional  generators.  That  power  will  con- 
tinue to  increase. 

The'  second  supplemental  defense  (lend- 
lease)  appropriation  act  signed  by  the  Presi- 
dent October  28  authorized  the  installation  of 
406,500  kilowatts  on  Reclamation  projects. 

Three  more  great  generators  of  a,  combined 
capacity  of  324,000  kilowatts  were  authorized 
for  Grand  Coulee.  A  thirteenth  generator  of 
82,500  kilowatts  was  authorized  at  Boulder 
Dam. 

The  three  new  generators  authorized  for 
Grand  Coulee  will  be  installed  in  1944  to  sup- 
plement the  supply  which  will  then  be  pro- 
vided by  six  big  machines  of  the  same  type 
now  in  operation  or  being  installed.  They  will 
bring  the  installed  capacity  of  the  plant  to 
992,000  kilowatts. 

The  act  also  authorized  the  Bureau  of 
Reclamation  to  complete  the  east  or  right 
powerhouse  at  Grand  Coulee  Dam  for  the  in- 
stallation of  nine  additional  big  generators. 
The  ultimate  capacity  of  the  plant  will  be 
1,974,000  kilowatts  with  the  installation  of  18 
main  108,000-kilowatt  generators  and  three 
smaller  10,000-kilowatt  generators. 

Grand  Coulee's  first  108,000  kilowatt  hydro- 
electric giant,  last  October,  sent  a  mass  of 
power  sufficient  to  meet  the  demands  of  an  in- 
dustrial city  of  200,000  people  traveling 
through  the  lines  to  manufacturers.  The  size 
of  the  Nation's  No.  1  power  producer  is  stag- 
gering. The  generator  is  45  feet  in  diameter 
and  stands  22  feet  above  its  concrete  base. 
From  the  bottom  of  the  150,000  horsepower 
turbine  to  the  top  of  the  dynamo  is  the  equiv- 
alent of  an  eight-story  building.  The  com- 
bined weight  of  turbine  and  generator  is  about 
2,000  tons. 

The  urgent  need  for  power  in  the  Pacific 
Northwest  is  emphasized  by  recent  develop- 
ments. New  aluminum  plants  which  will  re- 
quire Bonneville-Grand  Coulee  power  will  in- 
crease the  demand  by  235,000  kilowatts  and  a 
magnesium  plant  at  Spokane,  soon  to  be  estab- 


lished, will  require  35,000  additional  kilowatts. 
Negotiations  are  under  way  for  other  defense 
plants  requiring  large  blocks  of  power. 

The  new  generator  at  Boulder  Dam,  which 
is  meeting  critical  power  deficiencies  in  the 
heavily  industrialized  areas  of  southern  Cali- 
fornia, will  raise  the  capacity  of  Boulder  Dam 
to  more  than  a  million  kilowatts.  It  is 
scheduled  for  installation  in  1944. 

The  tenth  generator  at  Boulder  Dam  went 
into  operation  on  October  8,  bringing  its  pres- 
ent capacity  to  786,000  kilowatts.  Two  addi- 
tional machines  of  82,500-kilowatt  capacity  are 
now  being  installed  at  Boulder,  but  these  will 
not  be  adequate  to  meet  the  demands  of  the 
present  airplane,  shipyard  and  mineral  proc- 
essing plants  in  the  California-Arizona-Nevada 
area. 

The  new  thirteenth  generator  at  Boulder 
provided  for  by  the  act  was  made  necessary 
specifically  by  the  location  near  Boulder  Dam 
recently  of  a  huge  magnesium  plant,  financed 
by  the  Defense  Plant  Corporation,  to  turn 
magnesite  from  central  Nevada  beds  into  a 
vital  defense  mineral.  This  plant  will  re- 
quire 196,000  kilowatts  of  firm  power.  Pend- 
ing the  installation  of  the  new  generators  at 
Boulder,  arrangements  have  been  made  for  the 
plant  to  secure  a  temporary  supply  from  other 


Boulder  Dam  power  contractors.  A  recently 
planned  aluminum  plant  at  Los  Angeles  also 
increases  the  demand. 

When  the  additional  installations  provided 
for  by  the  national  defense  act  are  completed 
by  September  1944,  the  Bureau  of  Reclamation 
will  have  power  plants  operating  in  13  States 
with  a  total  capacity  exceeding  3,000,000  kilo- 
watts. The  greater  part  of  this  power  will 
serve  national  defense  as  long  as  needed,  but 
will  also  have  important  peace-time  uses  in 
providing  electrical  energy  for  industries,  ir- 
rigation pumping,  rural  electrification,  and  do- 
mestic and  commercial  purposes.  Present  and 
planned  installations  anticipate  requirements 
of  the  expanding  population  of  the  West. 

The  present  capacity  of  plants  operating 
on  Reclamation  projects  is  1,150,000  kilowatts. 
December's  installations  will  raise  the  total 
to  1,559,500  kilowatts.  Other  installations 
under  way  will  increase  the  total  to  1,364,000 
kilowatts  by  January  1,  1942. 

During  1942,  there  will  be  added  250,000  kilo- 
watts, and  in  1943,  460,600  additional  kilo- 
watts will  go  on  the  line.  With  the  generators 
authorized  by  the  lend-lease  act,  more  than  a 
million  kilowatts  of  capacity  will  be  added  in 
1944,  bringing  the  total  installations  in  Rec- 
lamation power  plants  to  3,027,500  kilowatts. 


The  curves  and  angles  of  power.     Stringing  aloft  insulators  on  a  selector 
disconnecting  switch,  Grand  Coulee  Dam  switchyard 
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NOTES    FOR    CONTRACTORS 


Specification 
No. 

Project 

Bids 
opened 

Work  or  material 

Low  bidder 

Bid 

Terms 

Con- 
tract 
award- 
ed 

Name 

Address 

975 

Central  Valley,  Calif.... 

Colorado-Big    Thomp- 
son, Colo. 

Deschutes,  Oreg 

Aug.  18 
Oct.  20' 

Sept.  15 
Sept.  22 
Sept.  29 

Oct.     9 

Sept.  29 
do 

Hydraulic  turbine  and  governor 
for  units,  Shasta  power  plant. 
Construction  of  Oranby  Dam 

and  dikes. 

Crooked  River  crossing,  North 
Unitmain  Canal. 
Contra    Costa    Canal,   station 
1993  to  station  2321. 
18  sets  of  102-inch  tube-valve 
conduit  linings  for  river  out- 
lets at  Shasta  Dam. 
Bulkhead  gates  for  turbine  draft 
tubes  for  right  powerhouse  at 
Grand  Coulee  Dam. 
Tube  valves  for  river  outlets  at 
Shasta  Dam. 
Generators  for  Keswick  power 
plant    (3-25,000    kilovolt-am- 
peres). 
Construction    of    transmission 
lines,  Phoenix  to  Tucson,  and 
Gila  pumping  plant  to  Drop 
No.  4. 
Oil  circuit  breakers,  disconnect- 
ing   switches    and    lightning 
arresters   for    Grand    Coulee 
power  plant. 

Construction  of  relocated  Stev- 
ens and  Ferry  County  roads. 
18     Conduit     liners     (102-inch 
diameter)  for  river  outlets  at 
Shasta  Dam. 
Construction  of  diversion  and 
outlet  tunnel  at  Granby  Dam. 
One  turbine-inlet  pipe  for  Unit 
A-S  at  Boulder  power  plant. 
Tank    trucks   for   translating 
fish,  migratory  fish  control. 
Furnishing  and  delivering  10,- 
850  tons  of  sand  and   17,300 
tons  of  gravel. 
One  electrically-operated  gantry 
crane,  capacity  8  tons. 
18    cast-steel,    draft    tube    pier 
noses  for  Grand  Coulee  power 
plant. 
40  radial   gates   and   hoist   for 
structures  on  A  and  B  canals 
and  laterals. 
Combination  rotary  and  churn 
drill  and  soil  sampling  appa- 
ratus and  portable  test  drill- 
rig. 

Allis-Chambers  Manufac- 
turing Co. 
W.  E.  Callahan  Construc- 
tion  Co.,    Gunther   and 
Shirley  Co.,  Peter  Kiewit 
Sons  Co.  and  George  W. 
Condon  Co. 
John  H.  Hanson,  Jr  

Milwaukee,  Wis  

i  $616,  800.  00 
5,133,837.00 

23,230.00 
140,  455.  75 
319,862.00 

•96,945.00 
>  70,  705.  10 

42,  853.  00 

•  380,  000.  00 
975,800.00 

143,417.00 

'  206,  920.  00 
«  158,  284.  00 

'155,472.00 

»  148,  000.  00 
'  112,509.65 

173,850.00 

283,  ISO.  00 
24,  200.  00 
62,937.00 
i  49,  326.  50 

10,707.00 
24,940.80 

•  9,  900.  00 

"17,000.00 
19,  237.  10 

»  15,  475.  92 
•  13,  708.  98 
41.  735.  00 
•25.489.00 
3,850.00 
17,  135.  00 

l  14.000.00 
15,000.00 

13,140.00 
217.  784.  95 
70,413.00 

F.  o.  b.  West  Allis,  Wis. 

Oct.   10 
(') 

(') 
(') 
Oct.    U 

Oct.   24 
Do. 

Oct.    21 

Oct.   24 
Oct.    14 

Oct.   30 

Nov.    8 
Do. 

Do. 

Do. 
Oct.    31 

Nov.    4 

Oct.    31 
Oct.    10 
Do. 
Oct.    20 

Do. 
Oct.   24 

Oct.   27 

Nov.    « 
Oct.    28 

Oct.   18 
Oct.     9 
Oct.   25 
Nov.    8 

Nov.    6 

Oct.    24 
Oct.   27 

Oct.    29 
Nov.    8 
Do. 

979 

985 

Zillah,  Wash 

987 

Central  Valley,  Calif... 
do 

Olson  Manufacturing  Co  
Trewhitt-Shieldsand  Fisher  . 

Lynchburg  Foundry  Co  

Fresno,  Calif 

988 

Lynchburg,  Va  
Burlington,  N.  J 

F.  o.  b.  Radford,  Va... 
F.  o.  b.  Bessemer,  Ala 

989 

Columbia  Basin,  Wash. 

Central  Valley,  Calif.  .  . 
do 

U.  S.  Pipe  &  Foundry  Co... 

Mississippi    Valley    Struc- 
tural Steel  Co. 

Hardie-Tynes  Manufactur- 
ing Co. 
General  Electric  Co  

St.  Louis,  Mo 

991 

Birmingham,  Ala  
Schenectady,  N.  Y.,_. 

Long  Beach,  Calif  
Schenectady,  N.  Y.... 

992 

993 

Parker    Dam    Power, 
Ariz.-Calif. 

Columbia  Basin,  Wash. 
..  do                  

Oct.    17 
Oct.    20 

Oct.    21 
Oct.   22 

Oct.   20 
Sept.  30 
Sept.  26 
Sept.  16 

Oct.     8 
Oct.    17 

Oct.   20 
Oct.    15 

Oct.     9 
Sept.  30 
Oct.    20 
Oct.   24 

Oct.    16 

Oct.     9 
Oct.    18 

Oct.   27 
Oct.   23 
Oct.   27 

Fritz  Ziebarth 

994 

General  Electric  Co  

F.  0.  b.  Odair,  Wash... 
do 

996 

West  inehouse    Electric    & 
Manufacturing  Co. 
Allis-Chalmers      Manufac- 
turing Co. 
Bowie  Switch  Co 

do 

do 

San  Francisco,  Calif... 
Spokane,  Wash  

do 

Roy  L.  Bair  

F.  o.  b.  Indiana  Harbor 
or  Chicago,  f.  i.  t.  Des 
Moines. 

998 

Central  Valley,  Calif... 

Colorado-Big    Thomp- 
son, Colo. 
Boulder  Canyon,  Ariz.- 
Nev. 
Central  Valley,  Calif 

I'ittsliureh-Des      Moines 
Steel  Co. 

Plan  Rogers 

Des  Moines,  Iowa  

999 

Pueblo,  Colo    ..  . 

1547  D 

Consolidated   Steel  Corpo- 
ration, Ltd. 

Los  Angeles,  Calif  
Stockton,  Calif 

1560-D 

F.o.b.  Redding,  Calif.. 

Discount  $0.02  per  ton 
and  2  percent. 

1561  D 

Deschutes,  Oreg 

Chester  T.  Lackey 

Ontario,  Oreg 

1563-D 

Central  Valley  Calif 

San  Francisco,  Calif... 
Middlctown,  Ohio.... 

St  Joseph,  Mo 

1565-D  

Columbia  Basin,  Wash. 
Oila,  \riz 

The  American  Rolling  Mill 
Co. 

St.  Joseph  Structural  Steel 
Co. 

Discount  M  percent  

F.  o.  b.  Yuma,  Ariz  

Discount  IS  percent  
Discount  H  percent  

F.  o.  b.  Cascade 

1567  D 

14,049-B 

Boise,  Idaho 

Four  Wheel  Drive  Auto  Co. 

Forest    Products    Treating 
Co. 
Graybar  Electric  Co.,  Inc.  .  . 

Colorado   Builders   Supply 
Co. 
Westinghousc    Electric    & 
Manufacturing  Co. 
Ne  Page  Electric  Co. 

Electric  Power  Equipment 
Corporation. 

Clintonville,  Wis 

21  228  A 

A-5,  957-A 

Minidoka,  Idaho 

Copper  wire  and  electrical  fit- 
tings. 
Steel  reinforcement  bars  (930,000 
pounds)  . 
Motor-control    equipment    for 
pumping    plant    No.    1    and 
Gila  substation  control  equip- 
ment. 
Disconnecting  switches  for  sub- 
stations. 

Denver,  Colo 

F.  o.  b.  Minidoka.   Dis- 
count \<i  percent. 
F.  o.  b.  Coram  _.,-_. 

F.  o.  b.  Araby,  Ariz  
Do 

A-33,  452-  A-l. 
1570-D 

Central  Valley,  Calif.  .  . 
Oila,  Ariz 

do  

do 

A-44,  463-A... 
D-38  115-A 

Parker     Dam     Power, 
Ariz-Calif. 
Columbia  Basin,  Wash. 
Altus,  Okla 

Seattle  Wash 

Philadelphia,  Pa 

F.    o.    b.    destination 
points. 

3914  ' 

6   automobile   trucks    (6-cubic 
yard  capacity). 
Steel  reinforcement  bars  (360,000 
pounds). 
Yakima   Ridge  Canal,  station 
2884  to  station  3353. 
Eight  102-inch  welded-plate-steel 
temporary  conduit  units  for 
river  outlets  at  Shasta  Dam. 

Neil  Gibbs 

Marshall  Ford  Dam, 
Tex. 

F.  o.  b.  Lugert  

48,893-A  
997 

Central  Valley,  Calif.  .  . 
Yakima-Roza,  Wash  
Central  Valley,  Calif.  .  _ 

Colorado   Builders   Supply 
Co. 

Caldwell  Idaho 

1574-D 

Southwest       Welding       & 
Manufacturing  Co. 

Alhambra  Calif 

Discount  M  percent  

i  Schedules  1  and  2. 
'  All  bids  rejected. 


'  Readvertisement. 
<  Items  1  and  4. 


1  Items  2  and  3. 
'  Item  1. 


'  Schedule  1. 

'  Schedules  2  and  5. 


•  Schedule  3. 
10  Schedule  4. 


11  Item  2. 

I'  Schedules  1,  2,  and  3. 
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ADMINISTRATIVE  ORGANIZATION  OF  THE  BUREAU  OF  RECLAMATION 

HAROLD  L.  ICKES.  SECRETARY  OF  THE  INTERIOR 
John  C  Pi«e,  Commissioner  Harry  W.  Baihorr.  Asusunt  Comminioaer 

J.  Kennard  Cbeadle,  Chief  Counsel  and  Assistant  to  Commissioner;  Howard  R.  Stinson.  Assistant  Chief  Counsel;  Wesley  K.  Nelson,  Chief,  Knitneerinf  Division    P.  I.  Taylor. ..,, 

I'luVf;  William  E.  Warne.  Chief.  Division  of  Information;  William  K.  Kuhach,  Chief  Accountant:  A.  U.  (ioli*.  Assistant  Supervisor  of  O|»Tation  ami  Maintenance;  Cbarlo*  N.  McCullodi. 
Chief  Clerk;  Jesse  W.  Myer,  Assistant  Chief  Clerk;  James  C.  Boveridge,  Chief,  Mails  and  Files  Section;  Miss  Mary  E.  Gallagher,  Secretary  to  the  Commissioner 

Chief  Engineer's  Office,  United  States  Customhouse,  Denver,  Colo. 

S.  O.  Harper,  Chief  Engineer;  W.  U.  Young,  Assistant  Chief  Engineer;  J.  L.  Savage,  Chief  Designing  Engineer;  W.  II.  Nalder,  Assistant  Chief  Designing  Engineer:  I..  N.  McClrlUn,  Chief 

KliTiriral  Engineer;  Kenneth  B.  Keener,  Senior  Engineer,  Dams;  II.  K.  Mcllirney,  Senior  Engineer.  Canals;  K.  II.  IMiler,  Hydraulic  Enginirr:  I.  K.  llouk,  Senior  Engineer,  Technical  Studies; 

II.  J.  8.  Devrics,  General  Field  Counsel;  I..  K.  .Smith,  Chief  Clerk;  Vern  II.  Thompson,  Purchasing  Agent;  C.  A.  Lyman  and  Henry  W.  Johnson,  Examiners  of  Accounts 

Operation  and  Maintenance  Division,  910  National  Bank  Building,  Denver,  Colo. 
John  8.  Moore,  General  Supervisor;  L.  U.  Mitchell,  Irrigation  Advisor;  II.  II.  Johnson,  Field  Supervisor  (headquarters  at  Great  Falls,  Mont.);  T.  W.  Parry,  Field  Supervisor. 

Projects  under  construction  or  operated  in  whole  or  in  part  by  the  Bureau  of  Reclamation 


Project 

Office 

Official  in  chart* 

Chief  Clerk 

D^tri.rt  niiBiil 

Name 

Title 

KM* 

Addrea. 

Yuma  Aria 

Lao  J.  Foster 

J.  C.  ThrftilkJU  

R.  J.Cofley  
8CMMM-  L.  B*ird  

lx»  >  .«s.sa,  CaMl. 
AmariUe.  Tex. 

Altus  

Allua.  Okla  

Rusaeil  S.  Ueurance  

Construction  eocioeer  

Bella  Fourcbe  
Boise  

Newell.  8.  Uak  
Boiae.  Idabo  

f.  C.  Yountblutt  
R.  J.  Newell  

Superintendent.  
CoiMtnietion  **§*»*•*' 

Robert  B.  Smith  

B.  K.  Stortw&rer.       

Poniaad.  Ore*. 
Penlaaxl.  Ore*. 
Loa  Aaveiaa.  CaW. 
Billinta.  Mo.1. 
Billints!  MOM. 
AmartUo.  Tel. 
lx»  Ancelea.  Calif. 
lx»  Anceiaa.  Caltf. 
Loa  AJUteies.  CaW  . 
Loa  Amass..  CalB 
Halt  Lake  Ciur.Luk. 
AmartUo.  Tax. 
Portland.  Ores. 
Ponlead.  Ore«. 
Ball  Lake  City.  Utah. 
Loa  Aajelss.  Caltf. 
gelt  Lake  City.  Utak. 
Sell  Lake  Cilr.  Ueak. 
BUlin...  ModU 
Portland.  Orel. 
Sell  Lake  Cur.  Utah. 

saasx 

Portlaad.  Ore*. 
Billinta.  Moat. 
Hall  Lake  City.  Utefc, 
Salt  Lake  City.  Ulak. 
BUlincs.  Moat. 
Salt  Lake  City.  TJtak. 
Loa  Ancelea.  CalU. 
Portaaod.  Oret. 
Loa  Ancelea.  CkUf. 
Ball  Lake  Ciur.  Uuk. 
Salt  Lake  City.  Ulan. 
BilttamMeM 

BeS^aSS. 
Salt  Lake  City.  Ulak. 
BUUaca.  Menl. 
BBIinta.  Heat. 
BOIlnem.  MO.U 
Hell  Lake  City.  Utaa. 
AmarlUo.  Tex. 
Portland.  Orel. 
«elt  Lake  Clly.  Uaan. 
Portland.  Oret. 
Portland!  Oret. 

tt££z*. 

Anderson  Ranch  Reeerroir  
Boulder  Dam  and  power  plant  

Boulder  City.  Nev  

Ernest  A.  Moiita  
Paul  A.  Jonea       

Director  of  power  .  —  ... 
Cool  true  lion  engineer.  .  .  .  

(":Vii  H.  Bairtl... 
I-Mwin  M.Bean  

R.  J.Cofley  

W.  J.  llurke  
W.  J.  Burke  

Willkton.  N.  Dak  
Carlabad.  N.  M«  

Parley  R.  Neeley  
I..  E.  Foster  

Carlsbad                                               

Superintendent  
Uiitrict  engineer  
Construction  engineer  
Construction  engineer  . 
Construction  eti.pi.eer  
Art  lac  .mperv.*inc  «i«.n«r._.. 
Ac  tine  construction  engineer.  „ 
Supervisinc  engineer...  ... 
Construction  engineer  

E.  W.  Sheptud  
fc.  K.  Mill*  
K.  W.  Gilbert  
(.•o.  H.  Witt*  
K.  L).  ..•1m  
C.  M.  Voyen  ._ 
WllJUm  F.  tftu.  
C.  B.  Funk  
Noble  O.  Anderson  
K  manual  V.  Hil.ius  

Spencer  L.  Beird  
R.J.  Coffer  
R.  J.Cofley  
R.  J.Cofley  
R.  J.Cofley  

Sacramento.  Calil  
Reddinc  CalU 
Frlant.  CalU  
Antiooh.  Calit  
Eatei  Park,  Colo  
Austin.  Tex  

R.  8.  Calland  
Ralph  Lowry  

R    B.  Williams            .      .. 

Friant  division  .  ... 
Delta  division  

Oscar  G.  Boden  
Clevee  II.  Howell  
Charles  P.  Seter.  

Colorado-Bit  Thompson  
Colorado  River  

J.  R.  Alexaivier  
8pe«wer  L.  Bavird  

Columbia  Baiin  
Deeohutee  

Coulee  Dam.  Wuh  
Bend.  Orel  
Rock  Sprint).  Wyo  
Yuma.  Aril  

F.  A.  Banks  

I).  S.  Stuver  
Thomas  R.  Smith  
Leo  J.  Foster  

B.  K.  Htoutemyer  

J.  R.  Alexa-vier  

Gila  

J.C.  ThnUIkUl  
Emil  T.  Flcenee  

R.  J.  Coffey  

Grand  Vall«y  

Grand  Junction,  Colo  

W.  J.  Chieeman  

Huperin  leaden  t.  .....  .. 

J.  R.  Alexander  

Kendrick  
Klamath  

Caaper.  Wyo  

Klamatb  Falls.  Oral  

Irvin  J.  Mattbewa  
B.  B.  Uayden  

CoiuirueUoD  engineer  ._ 
Superintendent  ........ 

Resident  enxineer...  .  .  

George  W.  Lajrle  
W.  I.  Tingley  

W.J.  Burke  

B.  E.  Stouttmyer...  

Mancoe.  _.._.__.._.._...._...._.-....-. 
Mann  Creek  
Milk  River  

Maneoa.  Colo  
Weiaer.  Idabo  
Malta.  Mont  
Burley.  Idaho  

Albert  W.  Bainhridce  

Harry  L.  Duty  
l.klpti  H.Celbe.  
E.  E.  Chabol  
G.  C.  Pkttenoo  

J.  R.  Alexander  
H.  KaNtoutMyesT  
W.J.  Burke  

Harold  W.  Genter  
Stanley  R.  Maroan  

Superintendent  
Superintendent  

Minidoka  

B.  E.  SuKitemyer  
W.J.  Burke  

Moon  I-ake  

Provo.  Utah  

E.  O.  Larson  
I.  Donald  Jerman  
C.  F.  Gleaaon  
E.  O.  Laraon  
D.  L.  Carmody  
R.  J.  Newell  
Hamuel  A    McWilllama... 
Charles  A.  Burns  
E.  O.  Larson  
Horace  V.  Hubbell  

Construction  engineer  
l(«.....ent  engineer  

Huperinteadeat  of  power..... 

Franc.V  J.  FarrelL... 
Hunt)  E.  .Me  KM  

J.  R.  Alej*i»der  
J.  R.  AJeiander  

North  Platle  

Guernsey.  Wyo  
Provo.  Utah  
Orland.  Calil  
Boiae.  Idaho  
Parker  Dam.  CalU  

A.  T.  SUmpo*  

W.J.  Burke  

OrUnd  
Owybee  

SuperintaDtdent......  . 
Construction  engineer...  ..... 
Coa*Uuotloa  engineer  

W.  U.  Funk... 
Robert  B.  Smith  
George  B.  Hnow.  .-.--... 

It.  J.  Coder  

R.  J.Cooey  

Provo  River  
Rapid  Ve'Iey  

Provo.  Utah  
Rapid  City.  S.  Dak.  

Construction  engineer  
CoastrueUoc.  etiginMr........ 

Francis  J.  FarreJI.... 
JoMpb  {'.8MM.Mteh.M-... 

J.  R.  Ale»ukder  
W.  J.  Burke  

Rio  Urande-  
Rivvrton  

Rirerton.  Wyo  

n.  D.  Comatock  

Superintendent.  

C.B.  WenlM.  

W.J.  Burke  

S«n  l.uie  Valley  
Shoehono  
Henri  Mountain  division  
Sun  Kiver  

Monte  Vista,  Colo  
Powell.  Wyo  
Cody,  Wyo  
Fairfield.  Mont  

L.  J.  Windle  
Walter  F.  Kemp  
A.  W.  Walker  

W.  J.  Burke... 

Construction  engineer..  



W.J.  Burke  
W.J.  Burke  

Truckee  Hirer  Storafe  
Tucumcari  ............. 
Umatilla  (MoKay  Dam)  

Reno.  Nev  
Tuoumcari,  N.  Mex.  ....... 
Pendleton,  Orec  
Montrose.  Colo  
Vale.  Ores:  

Harold  W.  Mutch  
C.  L.  Tioa  
Herman  R.  Hlliott  
C.  C.  Ketohum  

Acting  conatruclinn  engineer.. 

8p*nc*r  I,.  Beard  

B.  E.  Stout*myer  

Vale  

Acting  eotutructioo  encineer.. 

Ewalt  P.  Antierson  

B.  E.  HtouU-mytT  

Rota  divieion  

Yakima.  Waeh  

Charles  E.  Crownover  — 
C.  B.  Elliott  

Construction  engineer  
Superintendent  

<;»O.'A.  Knapp  

Jacob  T.  Davenport  

B.  B.  Btonlasmysc  
R.J.CoOey  

Projects  or  divisions  of  projects  of  Bureau  of  Reclamation  operated  by  water  users 


Operatini 

official 

Bserslery 

Nun. 

Title 

N.M 

Addjaai 

Baker  

Lower  Powder  River  irritation  dlatriel  

Baker.  Orec-.  . 
Hamilton.  Mont.  

A.Oliver  

President.  

Marion  HewUtt.  
Elsie  W.OIiva  

Keatlac. 
Haasltam. 

Boi~  
Boiae  

Board  of  Control  

Black  Canyon  irritation  district  

Boise.  Idaho  

Notus.  Idabo  

Wm.H.  fuller  
Chaa.  W.  Holmee  

Protect  manacer  
Superintendent  

rraaaiient 

L.P.  Jeaseal  
I..  M.  Wataoa.  
Harold  H.  Hank  

HilalsilUn 

Haaaar 

Orchard  City  irritation  district  

Austin.  Colo  

8.  F.  Newman... 

Superintendent  

A.  *.!>»."•«..  

Aasti. 

Grand  Valley  Orchard  Mesa  
Hurnboldt  

Orchard  Mesa  irritation  dktrict  
Perahint  County  water  conservation  district.  . 

Grand  Junction,  Colo  
Lovelock.  Nev..  

Jack  H.  Naeve  
Roy  F.  Meffley  

Superintendent-  ...  . 
Huperinteadeat  .  

C.  H.Joaca  
H  8,  etWMt 

Lavalssk. 
Bellealiae 

Kiamath'.'Lanteif  VaUey  ".'.  '.'.'.'.".'.".'.". 
Klamath.  Horsefly  

South  Cache  W.  U.  A  
Lentell  Valley  irritation  district  
Horsefly  irritation  district  

f.oc.n.  Utah  
Bonanaa.  Orel  
Bonanaa.  Orec  
Sidney.  Mont  

II.  South  Richards  
Chaa.  A.  Revell  
Benson  Dtaon  
Aiel  Pereaon  

Preeldeat..  
Manacer  

Harry  C.  Parker  
Ches.  A.  rUrall  
Dorothy  Eyera.  
AnIPenena.  

Locaa. 
Bnaaas. 
Bcaaaaa. 

HUaey. 

Milk  River:  Chinook  division  

Alfalfa  Valley  irritation  district  
Zurich  irritation  district  .. 

Chinook.  Mont  
Chinook.  Mont.  
Chinook.  Mont  
Harlem.  Mont  

A.  1..  Beaton  
H.  B.  Boaebricht  
C.  A.  Wataina  
Tbos.  M.  Everett.  

Preeldeat.  
PreeUeet  
President.  
Preeldeat;  

L.  V.  Bocy  
H.  M.  Moalcumsry  
R.  L.  Barton.  

Ckaawak. 
Ckanoak. 
Harleea. 

Minkloka:  Gravity  

Paradise  Valley  irritation  district  
Mini.loka  irritation  district  

Zurich.  Mont  
Rupert.  Idaho  

C.  J.  Wurth  
Frank  A.  Ballard  

President.  
Maaater  

Fraak  A.  RaUard  

mS? 

Goodint  
Moon  Lake  

Burley  irritation  district  — 
Amer.  Falls  Rseerv.  Uist.  No.  2  
Moon  Lake  W.  U.  A  

Burlev.  Idaho  
Goodint.  Idaho  
Roosevelt.  Utah  

8.  T.  Beer  
H.  J.  Aured  

Maaacer  
Prealdeat.  

IdnM.  Jakaeaa  
Loasa  OakVmay  

&t± 

Kii.we.elt. 

Newlande  
North  I'latte:  Intemtate  diviaion  
Fort  Laramie  diviaion  
Fort  Laramie  division  
Northport  Uivieiou  
Otden  River  

Salt  River  

Sanpete:  Ephralm  drriaion  
rlprint  City  division  
Shoahone:  Garland  division  
Frannie  division  
Blanneld... 
Slrawberry  Valley  

Truckee-Carson  irritation  district  .....  
Pathfinder  irritation  district  
Gerint-Fort  !.aramie  irritation  district  
Goehen  irritation  district..  .........  
North  port  irritation  district.  ..  ........ 
Olden  Hirer  W.  U.  A  

Ball  River  Valley  W.  U.  A  
Ephraira  Irritation  Co  
Horseshoe  Irritation  Co  
Skoanone  irritation  district  
Deaver  irritation  district  
Stanfiel.l  Irritation  district  
Strawberry  Water  Users'  Asan.  ........  

Fallon.  Nev  
Mitchell.  Nebr  
Oerint.  Nebr  
Torrintton,  Wyo..  
Northport.  Nebr  
Otden.  Utah.  
Okanotan.  Wash  
Phoeaii.  Aris  
Kphraim.  Utah  
Sprint  City.  Utah  
Powell.  Wyo  
Deaver.  Wyo  
StanAeTd.  Orec  
Payeon.  Utah  

W.  H.  Wallace  
O.  H.  Storm  
W.  O.  Fleenor  
Floyd  M.  Rouen  
Mark  Iddincs  
David  A.  Beoll  
Nelson  D.  Thorp  
H.  J.  Laweon  
Andrew  Haas*.  
Vivian  Lereon.  
Paul  Neleoa  
Floyd  Lama  
Lao  F.  Clark  
8.  W.  Orotent-  

Manater  
auperinleadeal  
auperlatendenl.  
Manacer  
Kuperialendeat.  
Manatee-  
Hurje-ialeadeat.  
PresUeat.  
Preside.!.  
Irritation  eupartatew.le.1. 

aaperinteevdeav.  
Preatdeav.  

nor.  K.  Bsajrssilsr  

c.  a.  risc.ia  

Mm  E.  Harraek.  
Mabel  J.  Tl  ins  
Wa>.  P.  Steaaeae.  
Nelsoa  I).  Twerp.  
F.  C.  lleaaknw  
Joke  K   Obea  
Jaatea  W.  Blaia  
Harry  Bafrvwa  

T.  A.  Baker.... 
K.O.Breeaa.  

Mttekew. 

Geriac. 
Tentacle*. 
Bliicepall. 

. 

Seea-r- 

Epkrelsa 

Pwetel^ 
Datrar. 
Ill   aallll 

Payee.. 

Greenfields  division.  .. 
Umatilla.  East  division  
West  division  

Upper  Snake  River  Sto'rate  
WeW  River  
Yakima.  Kittiti.  division  

Greenfields  irritation  district  
Hermsuon  irritation  district  
West  Eiteneion  irritation  district  
Uncompahare  Valley  W.  U.  A  
Fremont-Medbon  irritation  district  
Weber  River  W.  U.  A  
Klttttaa  reclamation  district  

Falrnaid.  Mont.  
Hertnielon.  Orec  
Imton.Orec  
Montroae.  Colo  
SI.  Anthony.  Idaho  
Otden.  Utah  
F.llraaoun.  Wash  

A.W.Walker  
B.  D.  Mania  
A.  C.  Hnwckloei  
Jean  R.  Thompson  
H.G.  Fuller  
D.  D.  Harris  
(1.0.11  uchee  

Maaater  
Maaatar  
Maaacer  
Maaacer  
PreaMeal  
Maeacer  
Manaaer  

Kaoa  l>.  Martla  
A.  C.  Heacatoa.  
H.  D.OaH~«y  
JokaT.  Waite  
11.  11.  Harret.  
0.  L.lkerliac  

FasriWd 
Mil  ai  kill.. 
lrr.ro. 
Moatreaa. 

HT 

